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10. A composition according to any of the preceding claims which comprises from 
0.1%to5%ofHEDP. 

11. A composition according to Claim 10 which comprises from 0.2% to 2% of 
HEDP. 

12. A composition according to any of the preceding claims which comprises from 
0.1% to 10% of said polyamine. 

13. A compositon according to Claim 12 which comprises from 0.2% to 5% of said 
polyamine. 



14. A composition according to any of the preceding claims which comprises 
in amounts of less than 40%. 
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hydrogen. Ci-Ce alkyl. -(CH2)q-S03M, -{CH2)pC02M, - 
(CH2)q(CHS03M)CH2S03M, -(CH2)q-(CHS02M)CH2S03M, - 
(CH2)pP03M, -PO3M, and mixtures thereof; M is hydrogen or a water 
soluble cation in sufficient amount to satisfy charge balance; X is a water 
soluble anion; m has the value from 4 to about 400; n has the value from 0 
to about 200; p has the value from 1 to 6, q has the value from 0 to 6; r 
has the value of 0 or I; w has the value 0 or 1 ; x has the value from 1 to 
100; y has the value from 0 to 100; zhas the value 0 or 1. 

2. A composition according to Claim 1 wherein said detersive surfactant comprises 
an anionic surfactant selected from the group consisting of alkyl alkoxy sulfate, 
alkyl sulfate, and mixtures thereof 

3. A composition according to Claims 1 or 2 wherein R is C2-C12 alkylene, C3-C12 
hydroxyalkylene, C4-C12 dihydroxyalkylene, C8-C12 dialkylarylene, 
(RlO)xRl-, -(RiO)xR5(ORlv, -(CH2CH(OH)CH20)2(R10)j.r1- 
(OCH2CH(OH)CH2)w-, -CH2CH(0R2)CH2-, and mixtures thereof 

4. A composition according to Claim 3 wherein R is C2-C6 alkylene. 

5. A composition according to Claim 4 wherein R is Cj alkylene ethylene. 

6. A composition according to the preceding claims wherein E is (R,0)^. 

7. A composition according to Claim 6 wherein R, is C^ alkylene and B is hydrogen. 

8. A composition according to Claim 7 wherein x has the value of from 5 to 30. 



9. 



A composition according to Claim 7 wherein said PEI, prior to modification, has 
a molecular weight of from 200 to 3000. 
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iii) Y units are branching units having the formula: 

0 

. — N— R — or I 

—^-^ I 1 ;and 

iv) Z units are terminal units having the formula: 



— N— E or V 

> E 
E ^ 



O 

N— E or I 



of a..=«e. C.Cn a,W«.e. C^-C. 

(R^O)xR5(OR1)x-' 

CH,CH(0R2)CH2-. and mixtures thereof; wherem R1 ts C2-C3 alkylene 

2. ,r,ln^ R and mixtures thereof; 

and mixtures thereof; r2 is hydrogen, -(R>0)xB, and mix 

ana mixiui , r,o alkvl substimted aryl. C6- 

R3isCi-Ci8alkyl,C7-Ci2arylalkyl,C7-Ci2alkyls 

1. f. r4 k C1-C19 alkylene, C4-L.12 
rn-, arvl and mixtures thereof; R'* is Ci ^ 

r5 is C1-C12 "^'^'^ 
dihydroxyalkytoe. C8-C,2 Oialkylaryl^c, -C(OK 

C(0)NHR6NHC(0K -RHOR'K -C(0XRW. 
4cH(OH,CH2..-CH2CH(OHKH20(R'0),R>-OCHaCW^ 

J^lx^es *«.of; R« is C-C, a^yiene o, C,^,: 
^ ..ec^d .^n, *e group co..t., '•>'*^- ^-^'^^^ 
amen,.. C7-C« ary^l. C^-C^a hy«^ WO^M- 

W *e»,f; ^v^ed a,a. wH.„ any B of a 
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CLAIMS 



~ HHDP. ^ . ^ „^ ^^^^ 

"""^^ ' '^''^ .o - 



H 



having a modified polyamine formula V,„^nW Y 7 . 

... ^(n+l)WmYnZ or a polyamine 

backbone corresponding to the fonnuJa- 



H 



having a modiHed polyamine formula V,..,.,,^^y^y',z, wherein k is 
less or e^uaJ to n, said polyamine backbone prior to modification has 
a molecular weight greater than about 200 daltons, wherein 

0 V units are tenninal units having the formula: 



E-N-K^ or E-f4- , ^ 

ii) W units are backbone units having the formula: 



Ex- O 
I or N R- -N-R- 

^ E 
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TABLE VII 





Jl 


32 


33 


34 


35 


C ,2.,5 Alkyl sulfate, MEA salt 


10 


14 


16 


16 


15 


12.15 Auc>i suirate j etnoxylate» 

IN a Sail 


9 


8 


4 


4 


3 


13-15 /viKyi / cinoxyiaic 


O 


3 






2 


12. 14 aiKyi giucoscamiQc 


j 


5 


6 


6 


2 


C g.|o alkylamidopropyl 
ui iiiciny 1 auiinc 


1 








0.5 


i^iuic aciQ 


I 


*> 
3 


2 


2 


5 


rally aClQ 


10 


9 


10 


10 


2 




1.1 


0.7 


2.5 


1.5 


2.0 


Polyamine ' 


1.5 


1.2 


1.5 




0.5 


Polyamine ^ 












Polyamine ^ 


- 


- 


- 


1.5 


- 


btnanol 


4 


3 


2 


2 


3 


1 ,2 propandiol 


7 


10 


5 


5 


7 


Tetraethylenepentamine, 15 

cuiUA J laic 


0.5 


0.9 






1 


Diethylenetriamine 
pentamethylene phosphonic acid 


0.5 










Enzymes 


1 


3 






3 


Boric acid 


3 


1 






3 


MEA(monoethanolamine)+NaOH 


pH8 


pH8 


pH8 


pH8 


pH8 


Minors, additives, water 


balance 


balance 


balance 


balance 


balance 



1 . Polyamine of example 7. 

2. Polyamine of example I . 

3. Polyamine of example 5. 
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TABLE VI 



Composition 


29 


30 


C ,2.|j Alkyl sulfate 


14 


14 


C Alkyl sulfate 3 ethoxylate 


4 


4 


C ,3.,j Aikyl 7 ethoxylate 


4.5 


4.5 


C ,2.14 alkyl glucoseamide 


4 


4 


C (.,0 alkylamidopropyl dimethylamine 


1.3 


1.3 


Citric acid 


3.5 


3.5 


Fatty acid 


10.5 


10.5 


HEDP 


0.5 


0.5 


Polyamine' 


0.7 




Polyamine^ 




0.7 


Ethanol 


2 


2 


1^ propandiol 


9 


9 


Tetraethylenepentamine, 15 ethoxylate 


0.7 


0.7 


Diethylenetriamine pentamethylene 
phosphonic acid 


0.9 


0.5 


Enzymes 


2 


2 


Boric acid 


2 


2 


MEA (monoethanolamine) + NaOH 


pH 7.5 


pH 7.5 


Minors, additives, water 


balance 


balance 



1 - Polyamine of Example 7. 
2. Polyamine of Example 1 . 
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5. Poly amine according to Example 



wo 99/49009 



63 



PCT/1 899/00470 



TABLE V 




0.119 
balance 

C12-C13 alkyl E9 ethoxylate as sold by Shell Oi " 

2. Bacillus amyloliquefaciens subtilisin as described in WO 95/10615 published April 
20, 1995 by Genencor International. 

3. Derived from Humicola lanuginosa and commercially available from Novo. 

4. Disclosed in WO 9510603 A and available from Novo. 
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4, Polyamine according to Example 7. 

6. Balance to 100% can, for example, 

^ suppress., soil dispersan. chela.u,g age„«. dye »a.^fer 
luJ««er,.ndfa>e.,lncludlo.CaC03,.alc,slUca«s,e.. 



wo 99/49009 



^^^^^^^^^^ 
I sulfonate 

r^attyAcid {Ci2-Gi^ 
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^I2-Cl3 Alcohol Hthoxylate E9 



I Cio Amidopropyl Amine 



[neodol 23-9T 

fAlkyl N-Methyl Glucose A^ 

I Citric Acid " 

Ethanoi 

I Monoethanolamine 
I Propanediol 




I Polyamiue^ 

Water^ r — — 

_. ' balance 

■ . t, tthoxylaed Alcohols as sold by Jshell Oil Co " 

2. Pro^asc B ™ria„,of BPN'wherefa Tyr217 is replaced wi* Leu 

3. SuMisto 30, variant kavi„, , ^.^^ ^^^^^^^ ^^^^^^^ 

195, 196, 199 or 200. 
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Sodium Toluene Sulfonate 


— 




2.50 




NaOH 


6.60 


2.82 


2.90 


2.10 


Dodecyltrimethylanunonium Chloride 


— 


— 


— 


0.51 


Sodium Tartrate Mono and Di-succinate 


- 




- 


3.37 


Sodium Formate 


— 


— 




0.32 


Protease 


0.88 


0.88 


- 


— 


Protease subtilisin 309 variant-^ 






0.78 


0.56 


HEDP 


0.3 


0.7 


L5 


2.5 


Polyamine^ 


0.50 


2.00 






Polyamine^ 


1.50 




2.00 


3,00 


Water^ 


balance 


balance 


balance 


balance 



1 . E9 Ethoxyiated Alcohols as sold by the Shell Oil Co. 

2. Protease B variant of BPN' wherein Tyr 2 1 7 is replaced with Leu. 

3. Subtilisin 309 variant having a modified amino acid sequence of subtilisin 309 wild- 



type amino acid sequence wherein substitutions occur at one or more of positions 
194, 195,196, 199 or 200. 

4. Polyamine according to Example 4. 

5. Polyamine according to Example 7. 

6. Balance to 100% can, for example, include minors like optical brightener, perfume, 
suds suppresser, soil dispersant, chelating agents, dye transfer inhibiting agents, 
additional water, and fillers, including CaC03, talc, silicates, etc. 



TABLE IV 



Ineredient 


20 


21 


22 


23 


Sodium C14-C15 Alcohol Ethoxylate 
E2.25 Sulfate 


13.00 






8.43 


Sodium C12-C15 Alcohol Ethoxylate 
E2.5 Sulfate 




18.00 


13.00 
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3. Subtilisin 309 Loop Region 6 variant. 

4. Proteolytic enzyme as sold by Novo. 

5. Polyamine according to Example 1 (PEI 1200 E7). 

6. Polyamine according to Example 7 (PEI 600 E20). 

7. Balance to 100% can, for example, include minors like optical brightener, perfume, 
suds suppresser, soil dispersant, chelating agents, dye transfer inhibiting agents, 
additional water, and fillers, including CaC03, talc, silicates, etc. 



TABLE III 



Ingredient 


16 


17 


18 


19 


Sodium Ci4-Ci5 Alcohol Ethoxylate 
E2.25 Sulfate 


13.00 






8.43 


Sodium C12-C15 Alcohol Ethoxylate 
E2.5 Sulfate 


— 


18.00 


13.00 


_ 


Sodium C12-C13 linear alkylbenzene 
sulfonate 


9.86 


- 


— 


8.43 


Fatty Acid (C12-C14) 




2.00 


2.00 


2.95 


C12-C13 Alcohol Ethoxylate E9 








3.37 


Cjo Amidopropyl Amine 






0.80 




NEODOL 23-9I 


2.22 


2.00 


1.60 




Alkyl N-Methyl Glucose Amide 




5.00 


2.50 




Citric Acid 


7.10 


3.00 


3.00 


3.37 


Ethanol 


1.92 


3.52 


3.41 


1.47 


Monoethanolamine 


0.71 


1.09 


1.00 


1.05 


Propanediol 


4.86 


8.00 


6.51 


6.00 


Boric Acid 


2.22 


3.30 


2.50 




Ethoxylated Tetraethylenepentamine 


1.18 


1.18 




1.48 


Sodium Cumene Sulfonate 


1.80 


3.00 




3.00 
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Polyhydroxy Coco-Fatty Acid Amide 
C 1 2-C 1 3 Alcohol Ethoxy late 



Sodium C12-C1 5 Alcohol Sulfate 



Sodium C12-C15 Alcohol ttnoxyiaie 
E2.5 Sulfate 
Sodium C14-C15 Alcohol btnoxyiaw 
E2.25 Sulfate 

Alkyl N-Methyl Glucose Amiae 



Cio Amidopropyl Amine 
Citric Acid 



I Fatty Acid (C12-C14) 



NEODOL23-y 



I Ethanol 

Monoethanolamine 
1 Propanediol 
I Boric Acid 

I Tetraethylenepentamine 
Sodium Toluene Sulfonate 
iNaOH 



Protease enzyme 



1 Protease enzyme 



I ALCALASE 

IHEDP 
Polyamine' 
Polyamine 
Water' 



3.65 
T65 



6.03 



9.29 



2.44 

4ir 



3.00 

Tso 
Too 



0.78 



3.50 



2.50 



15.10 



1.30 

Too 
Too" 



0.70 



1.5 

oJo 

1 balance 



4.50 



3.40 

Too" 

T50 
330 



1.5 

050" 

balance 



0.88 



18.00 
4lp" 

Too" 
Too" 
loo" 



3.40 



1.5 

"Too 

balance 



2.50 
T62 



1. 00 

oT 

100" 
balance 



"1. E9 Ethoxylated Alcohols as sold by the Shell Oil Co. 

2. Bleach stable variant of BPK (Protease A-BSV) as disclosed in EP 130,756 
January 9. 1985. 
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Propanediol 


8.00 


7.50 


7.50 


7.00 


Boric Acid 


3.50 


3.50 


3.50 


3.50 


Ethoxylated tetraethylenepentamine' 


0.50 


— 






Tetraethylenepentamine 


— 


1.18 


_ _ 




Sodium Toluene Sulfonate 


2.50 


2,25 


2.50 


2.50 


NaOH 


2.08 


2.43 


2.62 


2.62 


Protease enzyme 


0.78 


0.70 






Protease enzyme 


— 





0.88 




alcalase' 


- 


- 


- 


1. 00 


Ht.Ul' 


0.5 


0.7 


2.5 


0.5 


Polyamine' 


0.50 


0.50 






Polyamine ' 






2.00 


1.00 


Water^ 


balance 


balance 


oalance 


balance 



2. Ethoxylated tetraethylenepentamine (PEI }}2^^15±\S^^^^ to U.S. 4,597,898 
Vander Meer issued July 1 , 1 986. ^ 

3. Bleach stable variant of BPN' (Protease A-BSV) as disclosed in EP 130,756 A 
January 9, 1985. 

4. Subtilisin 309 Loop Region 6 variant. 

5. Proteolytic enayme as sold by Novo. 

6. Polyamine according to Example 7 (PEI 600 E20). 

7. Polyamine according to Example 5 (PEI 1 200 E20). 

8. Balance to 100% can, for example, include minors like optical brightener, perfume, 
suds suppresser, soil dispersant, chelating agents, dye transfer inhibiting agents, 
additional water, and fillers, including CaC03, talc, silicates, etc. 



TABLE II 

weight % 



1 Ingredient 


12 


13 


14 


" 1 
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• -rc and eventually 

, V -rue reacuon mixture i:> through tne rca 

inert g» (ar^o" ""^^Lg^emixmre^ '30-C- ,„„^„e,s 

-n^e following describe high 



the present invention: 

TABLE I 



*<> »/<»«» 
ieatedio i3o»Cw/ii| 

. „„ J ^ m »V Jl'""'^ 

wcrementaJly as h.f ^^^^ykne oxide ic • autocJave is 

^iniiung anv t Maintaining the ten. ^ ^^'npemnire 
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EXAMPLE 6 



s magnetic ' 

TO a 500m. ^ '^l^oH iM-''" 

Mv^W 1200 «h»«yl"«' '» ' . sulfate (AlMch. 

the rotary evaporator at ou ^,rk brown viscous liquid. A 

EXAMPLE 7 

PBPimteMffam ^ , , »„ed ..ainless steel autoclave 

r::::=-r-''^™^ a.. 

-«°^'°'"°": „7lo U. ""'V tisealedana 

mnlecular weight ot , ^ The autoclave is then sea 

average molecular The with 

n^oles of nitrogen fimctions) is ^^^^^^^ by pressun 
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'^'■'--da^^^^^,^^;;;;*-^. ^„ ^^^^ 

PSia with nitrogen FfhvU i^'^ssure. The autoclave is 

a. ».* is a.a,„ a^e. ,„ J 

»^;*.'"co,«.«„.,,^,^ .^,ave p„«., J 

= -*-ix^sU^,„„^,J-;-.*-e«P=.»..i„^^,^ 
^ -"ion m,™^ ^ J""- 

1. lliree neck round i,„» . ™ eventually 

Tie "dmg 167 g medMesuifortc acid 

~£r" ~ in _ 

™-'^f-"i^«to"dr""'°° --P'ished in „c 
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EXAMPLES 

U mas vacuum an. 

.,.,p..o.».--7-:t:::i,.eo.aea.a>... - 

paging. — -""^^^"^.^ „, „ ,e«v=. e*y>» ox«. as a U<,u,d W a 
„„mp tote autoclave «.*>h='y' 

*.cWercouldb=monito«d (pEI) ( havtag a listed average molecular 

^ ,50 g porUor. of j ' and 17.4 moles of nitrogen 

«>^.of.ZOOe,ua.ng.oa^ntO.^-»^»^P^^ 

Jio,.>..aaed».Hea»c,a.^-^^^^^^ 

applyrng vacuum to mmus 2* Hg fo ^ ,„ „0 

LvenUng to atmospl^ric pressure). ,„„,^,e is charged mtrogen to 

„„leapp.ylngvacu»>. ^-"^'Z^;^^. 'C. ^^^^-^ "''^ ^ 
..out iSO psia -«»^ closely mordtoHng the autocUve 

^aed to t.e autoclave i— all, o . tm. , ^ed 

p^essure. temperarure. and ethylene o»^ A- - ^ ^„ ^, ^„on 

Iff ^coolmg is appucd.0 limit any ,empe»»^ „^ ^ 

„o.h«m. ^= " course of the reaction. After a total 

Usureisallowedtograduauyincre^^^^^^^ 

.„50 gramsof ethylene oxrdehas bee c ,^„„^^^^ 

- - *'T .rr: » addLa. h„t„. - — 

— resldual^epede^^^^^^^^ 
. c While introducing 376 g Of a z . p^i nitrogen functions). Tne me 
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mixture indicates comolete 

^"xiipiete conversion. The rp«n«o« 

"ays. TT'-^toon fa tested fKi found «b '°™ f"' Wo-taalely 3 
'^-..ena.asow^^^,^ '■"P^™-* by i»dica„rp,p„. 

» J I.I /.acuve solution in water. 
EXA1HP£,E4 

Formatinn />f nminr oviHa 

To a 500 rtL Erl«„,ey„ fl^sk equipped 
Poly«hyle„w„. havip, , ^ J ^ " -i"«ic sdniu, ,^ , ,,,,, 

^■hoxylaaon u, a degree of alx,u, 7 e«e„. " "^^^ """"i^" "y 
to^r .nodifled by quaten,^ ' """"" '^'"^ OT' ■ 800 E^, and 
8. -O.20 .0. oxidizeabie ni^ogen p.d'^T"' -'^aie (.30 

°^-a w. 3o,u,o„ i„ J, .ydro^en pero.de , 

a«er an „.«a, ex„U»™ ■J,!;';' ^= «as.c i. stoppered, 
^^'^ (0.0) specm™ ob^ned on a sa^pieTnl"': 

complete conversion of fte r«™^ ' . , , ^ Mcates 

observed in *e ™ge of 2 5-3 0 pp„,T '° *° ""'"^"^ P^viously 

sWft of approxin^tely 3.7 pp„ t„ ' chemical 

O-S'/o Pd on alumina p.,|.«, J app^imately 5 , of 

M«»rf«per. TV desired nuteriai ™h -38-/ J"""" ^ ■"^^^ P'-"* by 
of die m-ttogens oxidized .o amine oxide ' h • 

active solution in water. " °^ as a 44.9?4 
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• hvdroxide in the latter two samples is neutralized by adding the 
liquid. The potassium hydroxiae 
theoretical amounts of methanesulfonic acid. 

EXAMPLE 2 

e*oxyU,ion » a d.gr« of app—y ^^"^ 

solution, whtch .s then stoppe ,^,„«,.c followed by tatlKi stripping 

^.oniutlelsremovedbytotatyevapotauonataboutW C.fo^ ^ ^^^^ 

of »,ven, .in. a Kugeltohr at apptoxtntately 8 C o ^ 

• ^ .^^terial as a dark brown viscous hqutd. inc 
desited panially ,uat=m.ed ntatena^ - ^^.^ ^„ ,t . 

(D,0) spectrin obtained on a s»pi= of .he teacuo p 

a. -Sgppn. cottespondin, to dnneth 1 . 
3p.,™„ shows a pa^ial shitog of .he te^nance - ' 
liacent «> mtquatettuzed tntrogen has shifted to approximately 
:!::„twiththed.s.d,«a.e,.-iono---"~-- 

EXAMPLE 3 

E—^^^'^^^^'ff^^ with a ™gn«ie stitring ba: is added 

TO a 500 ni Erlenmeyer e, PP ^ ^ 

polyethyleneinune having ' ^„gen. prepared 

about 7 ethox, groups per nttrogen (PBM SOO. E U ^ ^ 

as in Example 1). and hydrogen peroxide (120 g of 

^1, The ^ is stoppered, and after an tnttial ex.^ * » ^ ^^^^^ 

te^peramre overnight. <H-NMR (D2O) spectrum obtained 
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Of. ""'^"^o* me present invention. 

'™""""r"fr-lriini(iii,,i 

mechanic. «i™ , poMe*„e„c,„tac) MW «, j,' "'Z'^"'* 

« Vro^Uly ,40OC wiU, v=„ »j ;^™*"P^""8»">c„„d„a,g™ 

material is saved T» ,1., ^ 8el-like 

(Bake. 0.30g 00053 J TT ' ^ P="- 

=--xy units, is otained ''""'""^"^ '° ^ ^ ^ 

a uxal of 7.1 .u,o«, »„s, ,s obuined ,o afford 94.9g of da„< bro»„ 
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wherein Ri is selected from anilino, N-2-bis-hydroxyethy.l and NH-2-hydroxyethyl; R2 is 
selected . from N-2-bis-hydroxyethyl, N-2-hydroxyethyl-N-methylamino. morphilino, 
chloro and amino; and M is a salt-forming cation such as sodium or potassium. 

When in the above formula, R\ is anilino, R2 is N-2-bis-hydroxyethyl arid M is a 
cation such as sodium, the brightener is 4,4',-bis[(4-anilino-6-(N-2-bis-hydroxyethyl)-s- 
triazine-2-yl)amino]-2,2'-stilbenedisulfonic acid and disodium salt. This particular 
brightener species is commercially marketed under the tradename Tinopal-UNPA-GX by 
Ciba-Geigy Corporation. Tinopal-UNPA-GX is the preferred hydrophilic optical 
brightener useful in the detergent compositions herein. 

When in the above formula, R] is anilino, R2 is N-2-hydroxyethyl-N-2- 
methylamino and M is a cation such as sodium, the brightener is 4.4'-bis[(4-anilino-6-(N- 
2-hydroxyethyl-N-methylamino)-s-triazine-2-yl)amino]2,2'-stilbenedisulfonic acid 
disodium salt. This particular brightener species is commercially marketed under the 
tradename Tinopal 5BM-GX by Ciba-Geigy Corporation. 

When in the above formula, Ri is anilino, R2 is morphilino and M is a cation 
such as sodium, the brightener is 4,4'.bis[(4-amlino-6-motphilino-s-triazine-2- 
yl)araino]2,2'-stilbenedisuIfonic acid, sodium salt. This particular brightener species is 
commercially marketed under the tradename Tinopal AMS-GX by Ciba Geigy 
Corporation. 

The specific optical brightener species selected for use in the present invention 
provide especially effective dye transfer inhibition performance benefits when used in 
combination with the selected polymeric dye transfer inhibiting agents hereinbefore 
described. The combination of such selected polymeric materials (e.g., PVNO and or 
PVPVI) with such selected optical brighteners (e.g., Tinopal UNPA-GX, Tinopal 5BM- 
GX and/or Tinopal AMS-GX) provides significantly better dye transfer inhibition in 
aqueous wash solutions than does either of these two detergent composition components 
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1.000,000; more preferred 1,000 to 500,000; most preferred 5.000 to 100.000. This 

preferred class of materials can be referred to as "PVNO". 

The most preferred polyamine N-oxide useful in the detergent compositions 

herein is poly(4-vinylpyridine-N^xide) which as an average molecular weight of about 

50.000 and an amine to amine N-oxide ratio of about 1 :4. 

Copolymers of N-vinylpyrrolidone and N-vinylimidazole polymers (referred to as 

a class as "PVPVI") are also preferred for use herein. Preferably the PVPVI has an 
average molecular weight range from 5,000 to 1 .000,000, more preferably from 5.000 to 
200,000. and most preferably from 10,000 to 20,000. (The average molecular weight 
range is determined by light scattering as described in Barth. et al.. Chemical Analv.{. 
Vol 113. "Modem Methods of Polymer Characterization", the disclosures of which are 
incoqjorated herein by reference.) The PVPVI copolymers typically have a molar ratio of 
N-vinylimidazole to N-vinylpyrrolidone from 1:1 to 0.2: 1 , more preferably from 0.8: 1 to 
0.3:1, most preferably from 0.6:1 to 0.4:1. These copolymers can be either linear or 
branched. 

The present invention compositions also may employ a polyvinylpynolidone 
("PVP") having an average molecular weight of from about 5,000 to about 400.000, 
preferably from about 5.000 to about 200.000, and more preferably from about 5,000 to 
about 50,000. PVP's are known to persons skilled in the detergent field; see, for example, 
EP-A-262.897 and EP.A-256.696, incorporated herein by reference. Compositions 
containing PVP can also contain polyethylene glycol ("PEG") having an average 
molecular weight from about 500 to about 100,000, preferably from about 1,000 to about 
10.000. Preferably, the ratio of PEG to PVP on a ppm basis delivered in wash solutions 
is from about 2:1 to about 50:1, and more preferably from about 3:1 to about 10:1. 

The detergent compositions herein may also optionally contain from about 
0.005% to 5% by weight of certain types of hydrophilic optical brighteners which also 
provide a dye transfer inhibition action. If used, the compositions herein will preferably 
comprise from about 0.01% to 1% by weight of such optical brighteners. 

The hydrophilic optical brighteners useftil in the present invention are those 
having the structural formula: 
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0.05%to i>l»»"2'>'». nrefared for use herein 

■r^iiv ihe Dolyamine N-oxide polymers preiene 
More specd-^cally me ^ y ^ P .s a 

contain uoiu having Ae foll°"'»8 »»«»ra. ^.oj^canform 

,,„eH^>enni..o-.hanW..«upc.^^^^^^ 

par.of*epo,y.e,.^.= --^^^^^^^^ 

,he follovring structures: -NCCO)-. combination 
e^^yiated aliphatic arontatics. heterocychc or^a,,cyc|.^ S ^ ^ ^ ^ 

^^of ,o«hlch the nitrogen of thcN-Og^u ^ ^^^^^^^ _^ ,^ ^ 

he represented by the follo^ng general structures: 
The N-0 group can be represemeu y 



O ? 
(R.)x-N-(R2V =N-(Ri)x 

(R3)z 



combinations thereof; x, y and z are 0 or I ^^.^^ ^.^ 

w,,fanv of the aforementtoned groups, ineoi 
.^l^orfomtpartof^of „„p„fe,redpKa<6. 

p„lyamineN-««deshasapKa<lO,pr ^ 3„i„e oxide polymer fonned ,3 

po.y«« baChone can be used a. long ^ he ^ ^^^^ 
«.er.o.ubleandh..d,e.ra„sf.ri.*ib.«.SPrope-^^^^^^^^^ 
.c.bo„esare.l,.n,.s,..,a^-^^^^^^^^^^ 

P»'V-'-»^'^«^'^I^rand*e other monomer type isanN-oxide. 
.,creonemo„omert,pe.»»-J»^^ 

Tbe amU,eN.oxide ^^^'^^^ ^ p^sent in the po.yamme 

,0 1:1,000.000. However, the number 01 ^appropriate degree 

„.idepo.,m.rcanbevariedbyappropr.atecopo.^m=n^n , 

of Noxidation. The polyamine oxtdes can b^ o U« ^ 
polymerization. Typically, .he average molecular wetght. 
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composition. P„,ferabJy, from about 0.5% to about S"/ of f ^ 

suppressor is utilized. Silicone suds sunnre """'^'^^^^ 

about 2.0O/O. by weight of t d " "^^""^ ^ "P - 

- -.:e.i^^.::::~ 

n^nimazed and effectiveness of lower amou^t^T^t T''" '^^^^^^^ 

Preferably from about 0.01% to about !»/ 7 / ' 

preferably from a.. O.... to abou : ^ ^ 

values include any silica that mav h n- . ' ^'^^'^ ^'^'^^^'^Se 

are generally u«n».- Monostea^.! phosphatt suds 

Of *= it«:„ tiT'^ «" 

- .CO.. ^ j:: : :::::: r rr " 

compositions. ^ ^^ "^ ''^ "^^'Sht of the finished 

Fabric SnftpnA,^ 

^,-5/5,416, Cnsp et al, March 1 198-? anH rr c n 

, ioiwi 1, ana U.S. Patent 4 70i r>7i u • 
September22, 1981. 4.291,071, Hams et al, issued 

Dve Trai^cfrr r.,^ibit,„p ^^^^^^ 

-ve:~:r~::r"^^ 

process r. ^'""^ ^^b"*^ to another during the cleaning 

:z:,:~::Xer:T 

vu,vltaid»,„, "•polymers of N-vmyIpy,T„|id„„e and N- 

^^.mrda^le. ™angane. pl,d«l„c,anine, pero^dase. and ■nixr.es W U used 
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.o,«u>. wci.h. of .ess .han abou, 1,000. prrferab., ^ =bo« .00 The 
^y^yX^ glyco. a„d po,ycthy..n./polypropy..ne copo.ym«s h«em have a so.»ba.«^ 
i„ «a«r a, room .empera^re of mo. than about 2 weigh. %. P«f=«b.y mo« *an abou, 

5 weight %. 

The preferred so.ven, herein is po.y.my.e« glyco. having an average mo.ec».ar 
«,igh. of less ^ about ..000. more preferably between about .00 and 800, most 
preferably between 200 mi 4CK). ^ a oopolymer of polyethy.ene g.yeol/po.,prop,l=ne 
glyco.. preferably PPO 200/PEG 300. Preferred is . weigh, ratio of between abou, 1-. 
L HO, most preferably between V^ ^ 1:6. of polyethylene glycol:copol„ner of 

polyediylene-polypropy.eneg.ycol. 

The preferred silicon, suds suppressors used herein do no. conUun polypropylene 
*co., particularly of 4.000 molecular weight, They also prrf«ab,y do no, eon».n 
block copolymers of ethylene o«.de and propylene oxide, like PLURONIC Lm 

Ote suds suppressors useful herein comprise flte secondary alcohols (e.g.. 2- 
alky. alkanols) and mixmres of such alcohols silicone oils, such as *e sihcones 
.isCosed in U.S. 4.7,g,67,, 4.075,. . 8 and EP .50.872. The secondary .co^is 
U,e C5.C,6 Hey' --hoU having a C,-C,6 chain. A preferred alcohol ,s 2.b«.y 
. Jl. wMch is avaiWe ftom Condea under *e — k .SOFOL .2. ,M,xmr« of 
^ndary alcohols are avai.ab,e under *= trademark ISALCHEM .23 ftom Emchem 
Mixed sud, suppressors typicaUy comprise mixmres of alcohol . silicone a, a we,gh, 

ratioof 1:5 to 5:1. ^ ^ 

For any detergent composiUons to be used in automatic laundry washmg 
machines, suds should no. form to the exten. that fltey ovemow the washing machine 
suds suppressors, when utilised, arc preferably prese,* in a "suds suppre^i^ amo^t 
By "suds suppressing amount" is meant that the formuUU>r of the oomposiuo. can se lec. 

amoun. of *is suds — g agem that will sumCently eon»>. the suds » resul. m 
a.ow.sudsinglaund„de«rgen.foruseinau.oma.iclaundrywasU„gmach,„«^ 

The composiUons herein will generally comprise ftom 0% .o abou. 5% of su 3 
suppressor. When «ili«d as suds suppressors, monocarboxylic fany aci^ and saUs 
will be presen. .ypicaily in amount up .0 abou. 5%. by weigh., of d,e de^rgent 
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An exen-pla:, silicone based suds suppressor for u« herein is a suds suppressing 
amoun, of a suds controlling agen, consisting essentially of: ^ 

(i) polydintethylsiloxane fluid having a viscosity of fto™ abou, 20 cs. ,„ about 
1,500 cs. at 25°C; 

(ii) ftom about 5 .0 about 50 pans per ,00 parts by .«igh. of ,i, of si.oxane 
■ restn oontposed of (CHjjjSiO.fl units of SiOj units in a ratio of fen, 

(CH3)3 SiOifl units and u, SiOj units of from about 0.6:1 to about I 2-1- 
and ' ' 

OU) «--*°'»l»*out20partsperl00pa.,sbyweightof<i,ofaso«dsilica 
gel. 

Phase • *I ""'"^ ' -ntinuous 

Ptas^ ts n^de up of certain polyethylene glycols or po,ye,hy,e„e-p„,yp,opylene glyco, 
opolynters or ...tures thereof (prefet^d). or polypropylene glycol. ^L, 
sthcone suds suppres«>r is brancheAcrossUnked and pt^ferably no. linear 

control,! '^'^ -"PO'M- »i"> 

0 ntro e suds wtU optionally co^pHse front about 0.00, ,„ about ,. pteferably <^ 

a^ut 0.01 to about 0.7. ntost preferably fro. about 0.05 to about 0.5, weight . If sai^ 

s, .cone suds suppress,, which cotnpdses (1, a nonaqueous emulsion of a pH™^ 

antifoam agent which is a nu»nr. of (a, a polyorganosiloxane, (b) a resinous silox^e or 

a ..Ucone resin-prcKiucing silicone compound, (c, a finely divided filler ntateHal. and ,d, 

a catalyst to p,o„„.e the reaction of n,i«ure components ,a). (b, and (c,, to fo™ 

^lanolates; (2) at leas, one nonionic silicone surfact^t; and (3, polyetitylene givco, or a 

copolynter of polyethylene-polypropylene glycol having a solubUity in water a. roo. 

.«np«a».re of more than about 2 weight %, and without polypropylene glycol. Sitnila, 

,9 S, 7,. Starch, issued Decentber IS. 1990. and 4,983,316. Stat^h. issued I 

,!o' " " ' '""^ ^ and 

4,749.740, Ai^aw. e. al a. colunm 1, line 46 ti«,ugh colunu, 4, line 35. 

Tl» silicone suds suppressor h«tin pretably comprises polyethylene gIvco, and 
a copolymer of polyethylene glycol/polypropylene glycol, a„ having an avcra.. 
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alkyldiamine chlortriazines formed as products of cyanuric chloride with two or three 
n^oles of a primary or secondary amine containing 1 to 24 carbon atoms, propylene 
oxide and monostearyl phosphates such as monostearyl alcohol phosphate ester and 
monostearyl di-alkali metal (e.g., K. Na. and Li) phosphates and phosphate esters. The 
hydrocarbons such as paraffin and haloparaffin can be utilized in liquid form. The liquid 
hydrocarbons will be liquid at room temperamre and atmospheric pressure, and wtll have 
a pour point in the range of about .40»C and about 50°C, and a minimum boihng pomt 
not less than about 110°C (atmospheric pressure). It is also known to uuhze waxy 
hydrocarbons, preferably having a melting point below about 100°C. The hydrocarbons 
constimte a preferred category of suds suppressor for detergent composmons. 
Hydrocarbon suds suppressors are described, for example, in U.S. Patem 4,265,779, 
issued May 5, 1981 to Ciandolfo et al. The hydrocarbons, thus, include aliphauc, 
alicyclic, aromatic, and heterocyclic samrated or unsamrated hydrocarbons having from 
about 12 to about 70 carbon atoms. TTie tem. "paraffin," as used in this suds suppressor 
discussion, is intended to include mixtures of true paraffins and cyclic hydrocarbons. 

The preferred category of non-surfactant suds suppressors compnses silicone 
suds suppressors. This category includes the use of polyorganosiloxane oils, such as 
polydimethylsiloxane, dispersions or emulsions of polyorganosiloxane oils or resms. and 
combinations of polyorganosiloxane with silica particles wherein the polyorganosiloxane 
is chemisorbed or fiised onto the silica. Silicone suds suppressors are well known in the 
art and are, for example, disclosed in U.S. Patent 4,265,779, issued May 5, 1981 to 
Gandolfo et al and European Patent Application No. 89307851.9. published February 7. 

1990, by Starch, M.S. 

other siUccoc suds suppressors are disclosed in U.S. Patent 3.455.839 whch 
relates to cotnpositions and processes for defoanting aqueous solutions by incorporattng 
therein small amounts of polydimethylsiloxane fluids. 

Mixtures of silicone and silanated silica are descriW. for instance, in German 
Patent AppMon DOS 2.124.526. Silicone defoamers and suds controlling agents m 
granular detergent compositions are disclosed in U.S. Patent 3.933,672, Banolotta ., al, 
and in U.S. Patent 4,652,392, Baginski et al, issued March 24, 1 987. 
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Dece.be, ,3. „88. Tlese Wgh,«»3 incWe .he PHORWHITE of bngh,e„ers 
fcm, Ote Wgh^nc disclosed fa m «f.™o. incWe: Tinopal UNPA 

Lnopal CBS and Tmopal 5BM; available ftom Ciba^ei^,; Anic Whitt CC and Anic 
White CWD. available fto™ „i,„n.Davis. located in „aly; d,e 2-(4-sM phenyl)-2H- 
n.p*ol(I,2.d]ttiazoles; Wis- (U.3-«ia^l.2.y„.3,i, 4,4'.bis<s«yl)bisphe„yl. 
and tt. aminoco^narins. Specific exa„,ples of ftese brigh«„e,s include 4.me,hyl.^ 
d.eu,yl. amino co»arin; l,2-bis(-venzin,idazol-2.yl)e>hylene; 1.3.diph«,yl-phrazolines- 
2.5-b,s(be„z„xa3ol-2.yl)ftiophene; 2.s«y|.„ap,h.t,.2-d)oxazole; and 2.(stilbe„e-4.yl> 
2H-„aph.ho-[U-d]rtazole. See also U.S. Pa,cn,3.M6.015. issued Februa^- 29. 1972,0 
Hamilton. Anionic brighteners are prefened herein. 

Suds Supp re5;<;nrg 

Compounds for reducing or suppressing the formation of suds can be 
mcotporated into the compositions of the present invention. Suds suppression can be of 
particular importance in the so-called "high concentration cleaning process" as described 
- U.S. 4,489.455 and 4.489,574 and in front-loading European-style washing machines. 

A wide variety of materials may be used as suds suppressors, and suds 
suppressors are well known to those skilled in the art. See, for example. Kirk Othmer 
Encyclopedia of Chemical Technology, Third Edition, Volume 7, pages 430-447 (John 
Wiley & Sons, Inc., 1979). One category of suds suppressor of particular interest 
encompasses monocarboxylic fatty acid and soluble salts therein. See U.S Patent 
2,9.4,347, issued September 27, 1960 to Wayne St. John. ITie monocarboxylic fatty 
actds and salts thereof used as suds suppressor typically have hydrocarbyl chains of 10 to 
about 24 carbon atoms, preferably 12 to 18 carbon atoms. Suitable salts include the 
aikah metal salts such as sodium, potassium, and lithium salts, and ammonium and 
alkanolanunonium salts. 

The detergent compositions herein may also contain non-surfactant suds 
suppressor.. These include, for example: high molecular weight hydrocarbons such as 
par^n. fatty acid esters (e.g.. fatty acid triglycerides), fatty acid esters of monovalent 
alcohols, aliphatic C,8-C40 ketones (e.g., stearone), etc. Other suds inhibitors include 
N-alkylated amino triazines such as tri- to hexa-alkylmelamines or di- to tetra- 
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. ■ crhconolvmers will generally range from about 
„a„ of acryU,. »> segment .n su^ copol>™ » 

this type are kn ^^^.^^^^ 3^p,^^^^, 3, 

™«riaU a« also dis=los«l in EP 193,360, ,nclud,ng. for example, 

Kroolymer of acrylic/maleicMnyl alcohol. „, ,pfg1 

"'^'^,...l,.eHc™.eH.«Hl.ea„..«c>u...p.^^^^^^^^ 

antiredeposition agent. Typical moiccui b 

abou. 500 .0 about .00,000, prof=«bly from abou, 1,000 .o about 50,000, 

p„fe«bly ftom abou, 1 .500 to abou, 10,000. 

Polyaspar.,. and polyglutat^^e dispcrsmg agents n», also bo u^esp^ J^^^ 

„„3»c,,oI wlU. zeolUe buMets. Oispe^lng agen,s sucb as po,yaspa«a,e preferably 

have . molecular weigh, (avg.) of abou, 10,000. 

^brigh«ne,soro*erbHgh,eningorwhi,eningagen..tno>™h.*e- 

.3nbe::.,Le..,.eve.s«---0.05..oaboutl...^.,^^^^^^^ 
e^aetergentcomposiaooshereU. commercial opucalbHghre^sw.^^^^^^^^ 

*e presen, in««ion can be classified U«o subgroups, 
„..sa.ly limited to, dcHvaave. of sUibene p=™. me. -J 
„e.necya.nes, diben.*iphene-5,5-d.ox.^, =^ J ^^^^^cb bHghteners are 

— ::rr:;rof— .gb^g..^^^^^ 

Z,^.P„bUshedby5ohnWi>ey&So„s,NewYor.a«2)^ 

Speciflc examples of optica, brigh.eners ^ J„„ 

:^*ntified in U.S. Patent 4,790,856, issucu vu 
compbsitions are those identitied m u.o 
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0 .V - advHo,ageo.,y be u,„^ „„,s Son. ab„„ 

^ 3^. .a^ ^ J 

polygene po^ca^.,,,. ^ ^ ^ ^ 

can also be .ed. is believed, ,h„„,h i, i, „„, ^ 
polymenc dicing agenu ert^ce „ve„„ de,e,ge„, w,aer perfonna.ce, when 
.n con,b,„a,io„ wi,h o,,^ builders (including pol,carb«,la«s, 

byco.s.lg,„«,hi„MbiU„„,partc„,a,esoil.,eaaepep«^ad„n,andan.i-^eposi^ 

Poljoneric polycarboxyl^e „a»rials can be p^pared by polymeHzing or 
copoly^en^g sui^ble ^sa.^^ 

Uasau^ ..„„.,eric acids U.. ca„ be polymerized ,o fo™ sui^ble polymeric 

polyoarbo^tates include ac^lic acid, maleic acid ,or maleic anhydride), ft^c acid, 

--n.c acd, aconilc acid. n,esac„„ic acid. ciUacoMc acid and „e*yienen^onic a^d 

Pi^ence in fte p„l,™eric polycari»xy,a,es herein or monomeric segn.«s 
car^,,,,,. ^ ^^^^ ^ ^^^^^^^^^ ^ ^ ^ 

su.,able provded *a, such seg.e„,s do no, consriruie .ore d«n about 40% bv weigh. 

'■"■-'-'y-itablepoly^ericpolycarboxyla.escanbederivedftom.'cryUcacid 
Such acylic acid-based polymers which are aseW here,-„ are U,e warer-soluble salts of 
polymerized acrylic acid. Tie average molecular weigh, of such polymers in «,e acid 
orm p^fembly ranges trom about 2.000 to ,0,000, more preferably abou, 4,000 ,o 
7.m and most preferably ftom abou, 4.000 ,o 5,000. Wa^r-soluble sal« of such acrylic 
acd polymers can i,Klude. for example. U,e alkali meul. ™„ium and subs„m,ed 
anunonium salt. Soluble polymer, „, this type are known materials. Use of 
polyaco-lat^ of this type in detergent composition has been disclosed, for example, in 
Diehl. U.S. Patent 3308.067, issued march 7, 1 967. 

A'-'U^-based copolymers may also be used as a preferred component of 
*e d-spe^ing/anti-redeposition agent. Such materials include the water-soluble salts of 
copolymers of acrylic acid and m^cic acid. Tie average molecular wdght of such 
copolymers i„ ,he acid form preferably ranges (bm abou. 2.000 to ,00.000, more 
preferably ftom abou. 5.000 .o 75.000. mos. preferably ,h,m about 7.000 ,o 65.000 The 
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of this type in acid form are dihydroxydisulfobenzenes such as 1.2- 
Preferred compounds of this type in ov-i 

dihydroxy-3.5-disulfobenzene. chvlenediamine disuccinate 

• u„ th^ SI isomer as described m U.S. fateni 
("EDDS"), especially the LS5,:>1 isomci 

the chelating agents will compose from about O.l 
compositions. 

•t:„n« nf the present invention can also optwnaiiy 
soluble e,hoxyla«d amines hav,ng olay so, -.mo „„„tof„n, 

about 0.01% «. about 10.0% by weigh, of «aKt so 
ae»gen.=o™posiUo„s.ypical.ycon«inabou,0.01%.oabo«V.. 

T^ mos. preferred sol, release and — ^^"^^^ ,.s, 
■ F,e>m>laiv elhoxylated ammes are further aescnu 
ter^ftylenepenramme. Exemplary > softer group of preferred clay so,l 

Pa,en.4,597.898, Vand.rMe=r.i3suedIuly 1. .986. Artofterp P ^ 

^moval^Uredeposilion ag.„» are rhe ''-'>^;;°7- „^„UysoU 

,• u 1 965 Oh and GosseUnk, published Juire 27. m 
Parent Apphcauonnl.96=. Oh .^oxylated am.ne 

^oval/antiredeposltion ,g«.ts *ch - ^ oosseUnk, published June 

-losed . B"^- --^-^^^^ ,,,leation 11..:. 
,,,,,,, the — po y^rs d^o-* ^ne Ldes disclosed in U.S. Paten, 
Gosseiink, published July 4^ 1984. ^„ 
,„S,m Connor, issued O.o er^. J9S. ^^^^^ 
^teposWon agents known m the art can also ^.^tyl cellulose 

type of p^fcrred anUredeposition agent ,nc,«.=s the carbo 
(CMOma^rials. These mater* are well known in the an. 
rnlym-r" nupersine AeSPts 
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Faty acids, .g.. C.^-C,, .onocarboxylic acids, can *o b. incorporated i„,o 
co^posmo. alon. or ^ ^ ^ J « 

/"""^ "and-iaundcnng operations, the vario,« alkali metal 

and s«l ™ orthophosphate can be used. Phosphonate builders (see. for exan,ple U S 
Pa.nts3 «„,.l3,„30;3.4a2.0.,;3,.„0,HSand,.42..,3.,canalsobe:: 

The detergent compositiot. herein .a, also optionally contain one or n,o,e iron 
and/or n^ganese chelating agents. Such chelating agent, can be selected fto. ^ 

^^.n^ed atomanc cheUt^g agents and naixtnres d^i„. all as hereina^er de„,»d 
Wtdton, tntendtng to be bound by theory, it is believed that the benem of Urese n..eHals 
d« ,„ pan to their excepUonal ability to rentove iron and manganese ions fton, 
washmg solutions by fonnation of soluble chelates. 

Amino carboxylates useful as ootional ^t..i„- 
■ ,u , ... . optional chelatmg agents include 

eaylenedtammetetracctates. N-hydroxyethylethylenediaminetriacetatcs, nitrilo- 
«,a.tates, ethylenediat^e tetrapropHonates, tHethylenetetraaminehcxaceUtes 

diethylenetnaminepentaacetates, and ethanolditlvcine, »llr,f . , 

,„k.,.„, . ""oiaigiycuies, alkali metal, ammonium, and 

substtmted ammonium salts therein and mixtures d^rein. 

Atnino phosphonates arc also suiuble for us. as chelating agents in the 

ZTZ ^ ^^Utetcrakt. 

(ntethyfe^phosphonates) as DEQUEST. Preferred, daese amino phosphonates to not 
conlam alkyl or alkenyl groups with more dtan about 6 carbon atoms 

Polyfunctionally-substituted aromatic chelating agents ate also uselul in the 
oomposttions hetei. See U^. Paten. 3,812.044, issued May 21, 1974, to Com., et a, 
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alicyclic compounds, such as those described 

f maleic anhydride with ethylene or vinyl methyl ether. I, 3. S-trthydroxy 

• « «nd substituted ammonium salts of polyacetic acids 
metal, ammomum and subst.tutea . . . . , ^ polycarboxylates 

ethylenediamine tetraacetic acid and nitrilotnacetic acid, as well as po^ 
such as mellitic acid, succinic acid, oxydisuccinic acid, polymale.c acid, benzene I, 
u V -.r^boxYmethyloxysuccimc acid, and soluble salts thereof. 

. ,«tion* due to their availability from renewable resources an 

""'Ts...= . ...sen. — or . — 

CO an. ac,. an. ^ ^^^^^^^^^^^ , V^. 

H of this tvoe is dodecenylsuccmic acid. Specihc examp 

1m ■^au^.-ccin^. n„Hs.Uucci„a.e, pa..i.,l— , - 
builders inciuae. wiuj i aurylsuccinates 

^ ^ p„f=ned builds of ^roup. and a« dascHbed ,n European Pa«n. APP 

86200690.5/0.200.263, publish«iNo«mb.r 5, 1986 

r>*.r suitable polycaAoxylates are disclosed m U.S. Paten. , . 
Other suttable p J 

Crutdifield et al, issued March 13, 1979 and 

March 7. 1967. See also Diehl U.S. Pa.=m 3.723,322. 
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Example, of carbonate buildc. ar. .h. alkaline and Ikali carbonate, 
a, disclosed in Gc^an App„c3,„„ No. 2.321.00, published on November 15. 

Aluminosilicate buUder, are useftl in U„ i„v«,«o„. Alumnosilica-e 

builders include lliose having the empirical formula: 

Mz(zA102)j,JxH20 

whoein z and y are integer, of a, lea,. 6. fte molar ratio of z ,o , i, i„ ihe range from 1 0 

to about 0.5. and X is an integer from about 15 to about 264. 

Useful aluminosilicate ion exchange materials are comme«:ially available Theire 
aluminoiSlicate, can be ct^stalline or amon,hous in stnicture and can be nnuirally- 
"ccumng aluminosilicates or synthetically derived. A method for ptxxlucing 
alummosilicate ion exchange materials i, disclosed in U.S. Patent 3.985.669. Krummel 
e. al, is,ued October 12, 1976. Prefened synthetic c,y«.Ui„e aluninosilicate ion' 
exchange materials useful he„i„ are available under the designation. Zeolite A. Z«,litt 

P (B), Zeolite MAP and Zeolite Y in - • « 

dna z,eoiite X. In an especially preferred embodiment, the 

crystallme aluminosilicate ion exchange material has the fonnula: 

Nai2[(A102)]2(Si02)i2]xH20 
wherein x is from about 20 to about 30. especially about 27. TOs material is known as 
Zeohte A. Dehydrated zeolites (x = 0 - 10) may also be used herein. Preferably the 
aluminosilicate has a particle size of about 0. 1 - lo microns in diameter. 

Organic detergent builders suitable for the purposes of the present invention 
mclude, but are not restricted to, a wide variety of polycarboxylate compounds. As used 
herem, "polycarboxylate" refers to compounds having a plurality of carboxylate groups 
preferably at least 3 carboxylates. Polycarboxylate builder can generally be added to the 
composition in acid fonn, but can also be added in the form of a neutralized salt When 
utilized in salt form, alkali metals, such as sodium, potassium, and lithium, or 
alkanolammomum salts are preferred. 

Included among the polycarboxylate buUders are a variety of categories of useful 
materials. One important category of polycarboxylate builders encompasses the ether 
polycarboxylates. including oxydisuccinate, as disclosed in Berg. U.S. Patent 3 128 287 
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avoiding the use of any enzyme scavenger or stabilizer v^^ich is majorly incompatible, as 
formulated, with other reactive ingredients, if used. In relation to the use of ammonium 
salts, such salts can be simply admixed with the detergent composition but are prone to 
adsorb water and/or liberate ammonia during storage. Accordingly, such materials, if 
present, are desirably protected in a particle such as that described in US 4,652,392, 
Baginski et al. 
Builders 

Detergent builders can optionally be included in the compositions herein to assist 
in controlling mineral hardness. Inorganic as well as organic builders can be used. 
Builders are typically used in fabric laundering compositions to assist in the removal of 
particulate soils. 

The level of builder can vary widely depending upon the end use of the 
composition and its desired physical form. When presem, the compositions will 
typically comprise at least about 1% builder. Liquid formulations typically comprise 
from about 5% to about 50%, more typically about 5% to about 30%, by weight, of 
detergent builder. Lower or higher levels of builder, however, are not meant to be 
excluded. 

Inorganic or P-containing detergent builders include, but are not limited to, the 
alkali metal, ammonium and alkanolammonium salts of polyphosphates (exemplified by 
the tripolyphosphates, pyrophosphates, and glassy polymeric meta-phosphates), 
phosphonates, phytic acid, silicates, carbonates (including bicarbonates and 
sesquicarbonates), sulphates, and aluminosilicates. However, non-phosphate builders are 
required in some locales. Importantly, the compositions herein fimction surprisingly 
well even in the presence of the so-called "weak" builders (as compared with phosphates) 
such as citrate, or in the so-called "underbuilt" situation that may occur with zeolite or 

layered silicate builders. 

Examples of silicate builders are the alkali metal silicates, particularly those 
having a Si02:Na20 ratio in the range 1.6:1 to 3.2:1 and layered silicates, such as the 
layered sodium silicates described in U.S. Patent 4,664,839. 
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levels of total boron in detergent compositions may be possible though the use of such 
substituted boron derivatives. 

Stabilizing systems of certain cleaning compositions may further comprise from 0 
to about 10%, preferably from about 0.01% to about 6% by weight, of chlorine bleach 
scavengers, added to prevent chlorine bleach species present in many water supplies 
from attacking and inactivating the enzymes, especially under alkaline conditions. While 
chlorine levels in water may be small, typically in the range from about 0.5 ppm to about 
1.75 ppm. the available chlorine in the total volume of water that comes in contact with 
the enzyme, for example during fabric-washing, can be relatively large; accordingly, 
enzyme stability to chlorine in-use is sometimes problematic. Since perborate or 
percarbonate, which have the ability to react with chlorine bleach, may present in certain 
of the instant compositions in amounts accounted for separately from the stabilizing 
system, the use of additional stabilizers against chlorine, may, most generally, not be 
essential, though improved results may be obtainable from their use. Suitable chlorine 
scavenger anions are widely known and readily available, and, if used, can be salts 
containing ammonium cations with sulfite, bisulfite, thiosulfite, thiosulfate, iodide, etc. 
Antioxidants such as carbamate, ascorbate. etc., organic amines such as 
ethylenediaminetetracetic acid (EDTA) or alkali metal salt thereof, monoethanolamine 
(MEA), and mixtures thereof can likewise be used. Likewise, special enzyme inhibition 
systems can be incorporated such that different enzymes have maximum compatibility. 
Other conventional scavengers such as bisulfate. nitrate, chloride, sources of hydrogen 
peroxide such as sodium perborate tetrahydrate, sodium perborate monohydrate and 
sodium percarbonate, as well as phosphate, condensed phosphate, acetate, benzoate. 
citrate, formate, lactate, maiate, tartrate, salicylate, etc., and mixtures thereof can be used 
if desired. In general, since the chlorine scavenger ftmction can be performed by 
ingredients separately listed under better recognized functions, (e.g.. hydrogen peroxide 
sources), there is no absolute requirement to add a separate chlorine scavenger unless a 
compound performing that function to the desired extent is absent from an enzyme- 
containing embodiment of the invention; even then, the scavenger is added only tor 
optimum results. Moreover, the formulator will exercise a chemist's normal skill in 
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Enzy^-conul™,* including bu. no. iinu»d ». liquid cmpo*-. "-■-"y 
„„prtse fton, abou. 0.00.% » abou. .0%. prefer* fton. .bou. 0.005% «. ab^ 
Is preferabiy fto. abou. 0.01% » .bou. 6%. by weigh, of an enz^e ™g 

:: : xbe ^m^. - - - -^-^^ -r- 

Ipa^ble wlU, .be de.er.ive e^n,e. Such a sy^ n^y be inhere„.y provde^ b 
J fom,ul.Uon acUves, or be added .p3ra.e,y, e... by *e — - 
™„ufacn.r.r of d«ergen..ready enzymes. Such subiUzing sy^e^. c^, fo e:^. 
comprise calcium ion, bortc acid, propylene glycol, sbor. chain caH»xyhc ac,d. hon>mc 
Isld n^^res d.ereof, and are designed .c address dilferen, .,abiU.uon problen.s 
dependingon*etypea»dphysicalfonnofU,ede.ergen<compos,Uon. 
^ on! suhilizing a^ch is *e use of wa.er.soluble sources of calc.u. and,o 
.agnesiun, ions in d. f-nished co.posi.ions which provide such ions .0 
Caci-^ionsare generally n.oree.ec.ved,an™gnesi^ionsandarep^^^- 

,r „„,y one .ype of caUon U being used. Typical ~ ---7- ^^^^ 
,«ds will comprise ftom abou. 1 » abou. 30. pref«.bly fton. abou. 2 .0 *^u. 20 
Zllferably 1 abou. 8 .0 alou. 12 n,illin,oles of calcium ion per li»r of f,n.sb«l 
IZrisiuon, .ougb varia.io„ is possible depen.ng on fac»rs inch^g - 
lZci..<^.3ndleveUofen.n.es«,ed. preferably — 

ma^iun, sal. are employed, including for example calcum chlon =, c^cum 
drorae, calcium formal, calcium n,ala,e. calcium malea.e, calci^n bydro.d and 
Lra^e.a.e;mo,egeneral.,.ca.ciumsu,fa,e or magnesium s..correspo„dmg.o2 

calcium sal. ma, be used. Funher increased levels of Calc.um an^o 
Zsiun.mayofcoursebeuseM,fore.amp,erorpromodngd,egrease.cumngac,,on 

ofcertainOT»ofs>»f«='™*- . o„ q-verson U S. 

A„„*cr s.abiU.ing approach is by use of bora« speces. See Severson, . 

4 537,706. Bora.= subi,i«rs. when used, may be a. levels of up .0 or more 0 > 
lposia„n.oughmore«leve,sofup.oabou.3.bywal^^ 

^ compo^ds such as b.a. or 
^. Subslimttd boric adds such as phenylbotomc ac.d, bu 
bromoP^enylboronic acid o, *e like can be used in place of bor,c acd and reducd 
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* ^'^r. wo m „ . . 

Novenber 9, ,995 by Tl,e P™ct„4 Gamble Com;™,. "^"""^ 

Which .fe. „ . ""'""^ 

dfado^ in EP 303 761 A , ' "^""^ ^ 

Peroxidase enzymes may be used in „„ v ■ 

P-a,bo.,pe,b„„,,,,,J„^2l Jt™:" "** 

of ttamfer of dyes or „i.me , ° " P"^'""™ 

~. iisninase, a. h^ope^Is "7as~:r " 
Peroxidase-containins determent •• bromo-peroxidase. 

.a,mngdetergentcoinposmonsarediscIosedinW0890QO«tiA n u 
19, 1989 to Novo and WO 8909813 A to Novo. ' 

A range of enzyme materials and means for th.,v ■ 

d«..en. composi.0. . also aisciose. in Z 9 otTTr o'"'" """" 

McCany e. ai. Bnzym. ^ , S '.o « ^ 

1070 ^ . . " ^»i^l,457. Place et al Julv 18 

^y/o, and in Li S 4^n7'?io u, l > ai, juiy 15, 

*f,DU/,219, Hughes, March 26 IQS^ 
liquid deteraenf f« « • "^'"^ materials useful for 

uHum aetergent formulations, and their inrnm^r • 

<«*=losedinUS 4 261 868 h1 , 7 ° 
""j.o. H,^oi,jj68, Hora et aJ, Aoril 14 to«r c 

can be stabilised • ^"^'"^^ detergents 

200,586, October 29 1986 V c ^ " 

for example, in C ^ 

F^, mu.i. j,iiy,570. A useful Bacillus sn Arii • 
and cellulase, ic h -u . • ^'"'"^ proteases, xylanases 

ana ceilulases, is descnbed m WO 9401532 A to Novo. 

Enzyme S^ahnj^-n^ c,^.-^^^^ 
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lable as described 

^ at least 0.001% by ""Sht, of a ,ue liauid laundry 

i»«ntion ftttthet coJnpnse at use m the MU 

deodondng, or &«hness J , „ical amounts a« up to 

„nns for cu«ent eomm«c«l prepar „f g 

«agh.. mo,e typically 0.01 mg » 3 -g. » eompnse fom 

. • stated othervrise. the compostuona p,eparal.on. 
eompostt»n- Stated ^ ^.^ , ""^^ .tlh eonunercial 

0.001% to 5%. ,„,„Uoh arc usually P-"' 

Tte protease en^m« !.„„ovid.ftom0.005to0.1 Anson un,u (AU) 
p^tio.satl.veUsufEe,ent.oprov.d 

;rgramof=o,npos«o. „„^,„,,„„^.tlo„s of the present ln,en^^^^ 

^^r:":::: « o.., -=^r::pree.sor 

.^on„ hydrolase by subsUtut^g a dtK«^ prefer* 
at a position In said ^r ^ ^^^^ ^ - 

^ eombinaUon ,^.h on. or « ,.33, ^2'. 

..^tedf^n. the group eons«.u.^f;^ ^^,,^,,,,.,06,.al0,->'.-^^^^^^^ 

.,0,,.l«.-«.^'«'^';'",t74 l»^ng to by 
,,,,, .,eO, .265, »*°'2"led in WO 95/106.5 pubhshedApniaO, 199. 

„Mo«,ue/<.cle«subtllUin.asde.nbea,n 

O^^^emational. WO 95;3CK.10 publ^ed 

, A, „«,teases are also described tnPOlp . ,5no011 pubhshe'l 

Useful proteases at company, WO 

u o 1995 by The Procter & " 
Hovenber 9, 
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«< DE^S-2.247.M2. CAREZYME® . 

"172«,„N„v„, f^"™) - «Pecia% ^fc,. s« al» WO 

" -H 33 d,c,««, OB U72.03. T '"^ ATCC 

enzyme d«,-«ife„^ P ^poLaSE* 

also EP 341 94, . * ""^ """nwtially avaifehl, f 

= Preftmd lipase f„ ^. . from Novo, SM 

''»WO,205249a„,KB,«,^'^"='^'^'"WO94H,5, A,oNovo. Soe 

':'"'»a« W!ym« auiable for „«, 

Genencor, described WO ,809367 A .o 

S-iWe exampfe „, p„^„^ 

-.-■ars^„,^.,^„, - »b«i„ed fto. 

a s.ai« Of ^ " 

"-."PeC and soH as BSPBRA eC";:: P« of ,.,2, 

„ Kovo. O-her su,-.b,e "^'^ "^'^^ - 

Novo and MAXATASE®*om ,„, ^^ ^*^^^^®™'SAVINASE« 
;-asP.easeAasd..:::~7-^^^^ 

-^""O. E„^„ de^^en, J *s»bed i„ WO «,aHO A . 

"-.e p„«.« ^ J ^ = or „„„ o^r enzymes, and a 

Pleases include fl^ of WO 951059, . ^ '° P«f=»d 

' " " * . When desired, a 
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Air., to the hereinbefore inrorpoiMed WO WJi>» ■ 
(a) an amylase accordmg to *e he ^ ^ 

, W4. a. father iltetrated by a mutant tn «h,ch ^ 
— • — h1o.o. pos.o„ 

^tion or . s«ar ^« ^.^^^ , ,,,hea hy Genencor 

*^',r-oluve,y Resistant alpha-M^^^^^^ 

•■"'T lto°rNa.i- Meetin. March U-H ,9,4, h, C. 
2„,th Ant^can Chenncal Soc,«, N 

Mitchinson. Therein it was noted that "^"^ ^ ^^.^^^ ,ave been made 

.^..ateaipha^y-btnth^.^— 

Oenencor .0. rr—o-.ati,ne,inpos„io„s >S, 

^ostii^eWresiduetobem^r 

rLtn val. being the mos. stabie expressed v^an. 
M,„t and Mi97T ».th ^^''^ ^^^^^ „ ^„Wy preferred 

Stability was measured » CASC 

™„ases herem mcMe amy- ^ ^ 

i^i„e paren, as descrrbed m WO 95,0 

HO., as — O^^ -^^^^^^^^^ ..^tional and WO 

3„„ase include those desmW m WO 94,8 1 ^ 

--•"•^nb^tetr:::-!--" 

rr:!----^^^ O^preferrede^memodiftcaUonsare 

^sible. see WO ^^'^^'^''^^ ^ ^ „pes. preferably hav,„, 
"rr4r^^ Barbessoard e. al. March 6, ,9S. 
a pH optimum between 5 and • ■ ■ //„micol<i strain 

» 1 ™ll..lases from Humcola msoiem 
discloses suitable fungal cellulases tro . „ „ ^ ™us ^eromom". and 

OSMISOO or a cellulase 2,2-^oducing '-^^^^^^Z ^^^ 
„U„Use exacted 6om the hepatopancreas - 
So,^. suitable ceUulases^e also drsclosedm OB A 2. 
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Ti t ""^"^ " -"^"^ "•o"'^"'. ^ of a 

highly concentrated detergent fomulations. 

Amylases suitable herein include .v. i 
1^96 «o , "-mytases described in OB 

1,296,839 to Novo; RAPIDASE®, ,„,e™,ional Bio-Sy,«he.ics Inc .„H 
TERMAMYl®,Novo. FUNGAMYI®(W, m ■ "S™"""^- ta- and 

„^ ^^'' '*°""'''™"«P«=My"seM Engineering of 

«.^n.es for .^proved stability, e.., oxidative stability, is lcno«. See. for exantp, / 

2'~<y .n detergents, especially intptoved „xida,ve stability as measured against a 
^rence-potn, of TERMAMvi.® in connnercial nse in 19,3. Tbese prefetred alylases 
^™ she. the characteHstie of being "stabi,i,y.„hanced- amylases, characterised, a. a 
— , by a .east^ble i^prove^en. in one or .ore of: oxidattv. stability, e.g., to 
^^ogen pero^de . tetraace^letbylenediatnine in butfe^d solution a. pH ^-l. tbelal 

^. a. a H flo™ about g to about 1 , , measured ve„„. the above-id^ttified refetence- 
P^tnt an,yhse.^ Stability can be measured .ing any of the art^disclosed technical tests. 
See. forexatnple. refetences disclosed in WO ,402597. S«li,y.e„hanc«i amylases can 
^obtatned ft,n, Novo or ,K»n Genencor Intentional. One class of highly ptefened 
eyases herein have Ute con.nK,nality of being deHved using site^rected nllgenesis 
ftan. one 0, „„re of the amylases. esp«ia.y the BaO,,:. „.^y,ases 

-g-dh^ss of whether one. or multiple amylase strains are the immediate precursors: 
Ox dauv. stability-enhanced amylases vs. Ute aWidentified .ference ^ylase .e 
prefened for use. especially in bleaching, more preferably oxygen bleachtng, as distinct 
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• f«>m 2 to about 6 caibon 

glycerin, and l,2-propan«l.ol) cm also Be 

„,0%,typical.ylO%»5(Wots«chcam«.^ ^^^^^^ 

^l„.,ne<,u,=l.anin,operauons,U,.«^h ^^^^ ^^^^^ 

abou, n. pr=fe»b.y ^, „^cd nsagc Uvels include 

,pic..va.pH7.,.Tcc.»i,.s..co^.o.^^^^^^ 

fte use of boffcK, alkalis, 

EM™^ . .,„,dete«ent compositions for a variety of 

- - dra.e-b.sed, or t^ceride-based 

pnrposes, including of re.see dye 

snrfeces ^ " ' c,.yn,es include proteases, 

example in laundenng, and for fabnc „„g,„, 
^yuses, lipases, cellulase. ."^J^Tori.,. P---^ — 

as ycetable, --•^-t.^f.:! stability optin. .bennos.bi.it,^».a 
irfluenced by factors such as pH actmty ^ ^^^^^ 

^bUity to active detergents, buddets » ^ 
^esareprefer,ed.sucHasbactenalan,y.^- P ^^^^^^^^^^ 

■Detersive e^yme". - ^ "'"^^^.c. cleaning or persona. 
.e„ovingoroO»..sebenenc.^«.na-^^^^^^^ ^ ^ 

care detergent -"'-"^^ ^„cs for laundry purposes include, but are 

proteases, amylases and Upases. Preferred n^ 
o.l-edto,pro,e.s.s.ce«ulases.Upasesa^P- .-^ 

Hn^mes a« normal., '"""^''fJ^^J^^... amounf. I^c - 
compositions a. levels suffrcient to prov.de a ^ ^^^^.^^ 

-caning effective amo^.- refers to any amount ca^l j^ ^^^^ 

^,al. SOU removal, whitening. ,„^e„ia. preparations, typical 

^essuchastabrica. P-"'^ „ „.o, mg to 3 mg, of active 
amounts are up to about 5 mg by weight, more typtcally 
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A wid. varie,, of oter ingredient in detogen, eomposidon. en be 

mC^ed in ^ ^ 

hyd^rropcs, p™ce«ing .ids, dyes or pigments. s„,«„„ fo, ,i,.id ibm.«ons. soHd 
fillers for ^ c^nposirions. e.c. If high sudsing is desired, suds boosters such as the 
Cl0<:i6 altanolamides can be tacorporated into the con,posiU„„s, typically a, 1V..10% 
levels. neCo^,^ n^oethanol and diethanol amides illustrate a typical class of such 
suds boosts. Use of such suds boosters with high sudsing adjunct surfactants such as 
*e amine oxides. b«aines and sultaincs noted above is also advantageous. If desired 
soluble magnesium salts such as MgCl^. MgS04, =.d the like, can be added a. levels of 
typically, 0.1%-2%. to provide addition^ suds and to enhance grease removal' 
performance. 

Various detersive ingredients employed in the present compositions optionally 
can be ft^er stabilized by absorbing said ingredients onto a porous hydrophobic 
substrate, then coating said substrate with a hydrophobic coating. Preferably, the 
detersive ingr^ent is admixed with a surfactant before being absorbed into the porous 
substrate. In use, the detersive ingredient is relea^d from the substrate into the aqueous 
washing liquor, where it performs its intended detersive function. 

To illustrate this technique in more detail, a porous hydrophobic silica (trademark 
SIPERNAT DIO, DeGussa) is admixed .vith a proteolytic enzyme solution containing 
3%-5% of C13.15 ethoxylated alcohol (EO 7) nonionic surfactant. Typically the 
enzyme/surfactant solution is 2.5 X the weight of silica. n,e resulting powder is 
dispersed with stirring in silicone oil (various silicone oU viscosities in the range of 500- 
12,500 can be used). The resulting silicone oil dispersion is emulsified or otherwise 
added to the final detergent matrix. By this means, ingredients such as the 
aforementioned enzymes, bleaches, bleach activator., bleach catalysts, photoactivators 
dyes, nuorescer.. fabric conditioners and hydrolyzable surfactants can be "protected" for 
use m detergents, including liquid laundry detergent compositions. 

Liquid detergent compositions can contain water and other solvents as carriers 
Low molecular weight primary or secondary alcohols exemplified by methanol, ethanol 
propanol, and isopropanol are suitable. Monohydric alcohols are preferred fo^ 
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^.,00 MO. ^^--^^ ^ xylose. AS 

«..e glucose, .*uc»se. -'""•r^^^^.^^.^p.anaW^n"— 
„a,eH*. MgH ..«ros. con. "^^^^ ^^se com syraps «a, = 

of sugar con.po„en«fo.Q. ^''^^^^ .,«,ed fron, *e ^oup 

co^isdngof -^"'^ r ri>'VW^aenvadves*e,eof,where,„n,s 

. , .CH2(CHOH)4CH20H. . i^e, 

'^'"':Ln< c» . - e.a™p.e, coca.«e, s.ea.».d=. o..».-. 
„ns».t..»pHc»-.p3,.^J.-— ^^^^^ 
r8 can be, for example, methyl, ethyl, p py 

:t , w.i.>. — -rr"^"'- ' 

;,p.rtic.,..,*si»Wes«(«». of *.sJ ^, , 

0*«. sugar-derivea s^facan. u«.ud * ^. 
...es. s.. as C.-CU -<^-'^Z':Z^^- -^"^ '"T 

™,slsob.us«l.IfWgl>»*°«»*="^* 



used. 



Qsm^ . , , variety of optional mgredients. 

■■ chwein can further compose a vaneiy 
The compositions hetem can 
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-tetramethyl-a^n^oniuna. dimethyl piperdin, 

Hxe^pia^ surfactants a. C.^C^^ al^ 2 T ^^^^^ ^^o, 

Po.et.ox.ate (.0) .1 J., .^^^-^^ and C^.c, 

potassium. ^ <^onvea,e„tly selected from sodium J 

"Hie compositions of the nre^^nf • 
0.0.%, ^r^,, „ „ J ~ a^so prefer., 

« 35„„. ,„ , J a^u, ,„ 

■^ft-d nonio^c s^^^ ^ ^ ™f -nice ,e.e.ive .„fie«„, 

-^'^ '«^' T - 

Aikylpolysacchrtdes such ^ ! ' "^'"^ >^ >'y'-l^e. 

«>n,p„sMo„softoi„,,„i„„ ""'"^ "'""■""i" '-rfacUnB i„ u,e 

FunhtrprefeTCdnoniowcsmftcB,,,, u 



O r8 



-^'"a'^».u.„,.^,j„/j:;^^7'p''f'^i.»«^^ 

C.-C4 aUyl, c,c, h,,,„,,,^,,_ ''""^ ^» ^"P cons/s.i„, „f hydro,™". 
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C8-C22 alkyl, k is an integer fix)m 0 to 10, and M is a soluble salt-forming cation, and 
fatty acids esterified with isethionic acid and neutralized with sodium hydroxide. Further 
examples are given in Snrf.r^ Active Aeents and DeterRen ts (Vol. I and II by Schwartz, 
Perry and Berch). 

The compositions of the present invention preferably comprise at least about 
0.01%, preferably at least 0.1%. more preferably from about 1% to about 95%, most 
preferably from about 1% to about 80% by weight, of an anionic detersive surfactant. 
Alkyl sulfate surfactants, either primary or secondary, are a type of anionic surfactant of 
importance for use herein. Alkyl sulfates have the general formula ROSO3M wherein R 
preferably is a C10-C24 hydrocarbyl, preferably an alkyl straight or branched chain or 
hydroxyalkyl having a C10-C20 alkyl component, more preferably a C12-C18 alkyl or 
hydroxyalkyl, and M is hydrogen or a water soluble cation, e.g.. an alkali metal cation 
(e.g.. sodium potassium, lithium), substituted or unsubstimted ammonium cations such as 
methyl-, dimethyl-, and triraethyl ammonium and quaternary ammonium cations, e.g., 
tetramethyl-ammonium and dimethyl piperdinium, and cations derived from aikanolamines 
such as ethanolamine. diethanolamine, triethanolamine, and mixtures thereof, and the like. 
Typically, alkyl chains of C12-C16 are preferred for lower wash temperatures (e.g.. below 
about 50°C) and C16-C18 alkyl chains are preferred for higher wash temperatures (e.g., 
about 50°C). 

Alkyl alkoxylated sulfate surfactants are another category of prefened anionic 
surfactant. These surfactants are water soluble salts or acids typically of the formula 
R0(A)mS03M wherein R is an unsubstimted C10-C24 alkyl or hydroxyalkyl group 
having a C10-C24 alkyl component, preferably a C12-C20 alkyl or hydroxyalkyl, more 
preferably C12-C18 alkyl or hydroxyalkyl, A is an ethoxy or propoxy unit, m is greater 
than zero, typically between about 0.5 and about 6, more preferably between about 0.5 and 
about 3, and M is hydrogen or a water soluble cation which can be, for example, a metal 
cation (e.g., sodium, potassium, lithium, calcium, magnesium, etc.), ammonium or 
substituted-ammonium cation. Alkyl ethoxylated sulfates as well as alkyl propoxylated 
sulfates are contemplated herein. Specific examples of substituted ammonium cations 
include methyl-, dimethyl-, trimethyl-ammonium and quaternary ammonium cations, such 
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CH3(CH2)x(CHOS03-M ) CH3 and CH3 (CH2)y(CHOS03-M^) CH2CH3 where x 
and (y + 1) are integers of at least about 7, preferably at least about 9, and M is a 
water-soiubilizing cation, especially sodium, unsaturated sulfates such as oleyl sulfate, 
C10-C18 alkyl alkoxy carboxylates (especially the EO 1-5 ethoxycarboxylates), the Cjo. 
18 glycerol ethers, the CiQ-Cig alkyl polyglycosides and their corresponding sulfated 
polyglycosides, and C^-Cig alpha-sulfonated fatty acid esters. If desired, the 
conventional nonionic and amphoteric surfactants such as the C12-C18 alkyl ethoxylates 
("AE") including the so-called narrow peaked alkyl ethoxylates and C6-C12 alkyl phenol 
alkoxylates (especially ethoxylates and mixed ethoxy/propoxy), C^-Cig betaines and 
sulfobetaines ("sultaines"), CiQ-Cig amine oxides, and the like, can also be included in 
the overall compositions. The Cjo-C,8 N-alkyl polyhydroxy fatty acid amides can also 
be used. Typical examples include the Ci2-Ci8 N-methylglucamides. See WO 
9.206,154. Other sugar-derived surfactants include the N-alkoxy polyhydroxy fatty acid 
amides, such as Cio-Cj g N-(3-methoxypropyI) glucamide. C10-C20 conventional soaps 
may also be used. If high sudsing is desired, the branched-chain C10-C16 soaps may be 
used. Mixtures of anionic and nonionic surfactants are especially useful. Other 
conventional useful surfactants are listed in standard texts. 

Other anionic surfactants useful for detersive purposes can also be included in the 
compositions hereof These can include salts (including, for example, sodium potassium, 
ammonium, and substituted ammonium salts such a mono-, di- and triethanolamine salts) 
of soap, C9-C20 linear alkylbenzenesulphonates. C8-C22 primary or secondary 
alkanesulphonates, C8-C24 olefmsulphonates, sulphonated poiycarboxylic acids, alkyl 
glycerol sulfonates, fatty acyl glycerol sulfonates, fatty oleyl glycerol sulfates, alkyl 
phenol ethylene oxide ether sulfates, paraffin sulfonates, alkyl phosphates, isothionates 
such as the acyl isothionates, N-acyl taurates, fatty acid amides of methyl tauride. alkyl 
succinamates and sulfosuccinates, monoesters of sulfosuccinate (especially saturated and 
unsaturated C12-C18 monoesters) diesters of sulfosuccinate (especially saturated and 
unsaturated C6-C14 diesters), N-acyl sarcosinates, sulfates of alkylpolysaccharides such 
as the sulfates of alkylpolyglucoside, branched primary alkyl sulfates, alkyl polyethoxy 
carboxylates such as those of the formula RO(CH2CH20)kCH2COO-M+ wherein R is a 
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Fomula V 

♦ «ii nJtroMns of a unit class comprise the same 
In the above examples, not all nitrogens oi a m . r 

•ir«.TPn<s ethoxvlated while having other seconu«uy 
„xidi«d .o N-ox-des. also « 

f„nnula»rmaychoos.u.mod.fyaUorapon,on P „ 

ft„„2,».o3000,p«ferably400.o700.a.dan.v.raged^«.of.U,ox,l 
„^,X.ea.o..o,po.a„.n=„e..wUU=^o^ 

- S'v::r loZ:! — ^^^^^^^ » - 

comp05iuoo,pteferably0.1/.to . ...in removal and whiteness 

polylines h.«in have to .^<^ *a. toy prov.de su.n .emova, 

benefits. 

Thrtlrt-""'-«"^ac^^- . . ... nreferred 

r • .^mnri^e a surfactant. In addiuon to the preienc 

The compositions herem comprise a surtac 3^actants 
. • ■ ^pWive surfactants described herem, other detersive 5 
anionic and nomomc detersive surtact 

v,i. fnr use in the present invenUon are catiomc, aniomc 
that are suitable tor use m ui^ f ^, ■ u-i/^«i 

• • • .admixtures thereof, further described herem below, 
ampholytic, zwittenomc. and mixtures tn , 

^1-= «f other surfactants usefiil herein typicaiiy ai 
Nonlimiting examples of other suna 

u t «o/ bv weight, include the conventional Cu-Cig 
about 1% to about 55%. by weigtit, ^^^^^^ 

sulfonates ("LAS"), the C10-CI8 secondary (2,3) alkyl 
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Fonnulalll 

Fonnula IV depicts a polyan,ine comprising a PEI backbone wherein all 
backbone hydrogen atoms are substituted and some backbone amine units are 
quatem.zed. The substituents are polyoxyalkyleneoxy units, .(CH2CH20)7H. or methyl 
groups. The modified PEI polyamine has the formula 



CHj 

rmOCH2CH,),fcN ^Sf(CH^CH,0>,H 
L J *cr CH, 

. cr 




k^N(CH3)j 



Formula IV 



Fomiula V depicts a polyamine comprising a PEI backbone wherein the 
backbone nitrogens are modified by substitution (i.e. by .(CH2CH20)7H or methyl), 
quatemized, oxidized to N-oxides or combinations thereof. TT,e resulting polyamine has 
the fonnula 



IH(OCH,ay,feN .N(CHjCH,0>,H 

O CH, 



'^^^jt-^S^N(CH,CH20),H 




(H(0CH2CHj>,],N'^^ ^N"'^' 

k^N(CH3)j 
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Fonnula II depicts a polyamine comprising a PEl backbone wherem all 
substitutable nitrogens are modified by replacement of hydrogen w.th a 
polyoxyalkyleneoxy unit, -(CH2CH20)7H, having the fomiula 

lH(OCH,CH^hN^ Nt«:H,ai,0>,Hh 

.. 1^ (CH,CHi0>7H 

"\ /v^Nl(CH2CH20)7H]2 
CH20)tH1i 



Formula II 



Thisisan«ampleofapo.yanune*a<isfallyn.o<iifi=dbyo„.We"f»<"«>'- 

Fonnula III depict a polyamin. compristag a PEI backbone «h«™ all 
.ubs.itu.abU primary amine nitrogens are modified by replacemen. of hydrogen vn* a 
polyoxyalMeneoxy urui, -(CHjCHjC^H. *e mo,«u,e is then modiW ^ sub«,u™ 
oxidaiion of all oxidizabl. primary and secondary ni^gens «, N-oxides. sard polyamme 
having the fonnula 

? ? 0(CH2CH20)6H 

L J f/^NKCHiCHoOrHk 
HiOCHjCWfiQ QX> 0(ai2CH20)6Hj ^ Q |^ ^ 

f O 0 " ^ ^0(CH2CH20)»H 

0(CH,CHiP)4H O 

° J \ ^NKCHjCHiOiHIj 



[H(OCH2CH2>7k' 
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wh^„ „ and n Ae .a™e as defined herein rr,,^ p^,. ^^0, ,„ 

■noifa-ion, m have a molecular weigh, grea«r «^ ahou, 200 d.l«»^ preferably „p 

The reladve proportion, „f ^ ^ ^ 

polyamine backl»ne. especially in fte case of PH's, will vary, depending on fte manner 
of prepararioa Bach hydrogen a«>m anached ,o e«:h niirogen a»m of.be polyamine 
backbone chain represems a poUmtiai siK for «,bs=quen, subs,in«ion, ,„a>emiza,ion or 
oxidation. 

n^. pdyamines can be prepared, for example, by polymeriang eftyleneimine 
.n *e presence of a caulys, such as carbon dioxide, sodium bisulf„e, sulftric acid 
hydrogen peroxide, hydrochlodc acid, acetic acid. e,c. Specific me*ods for preparing 
Aese polyamine backbones are disclosed in U.S. Parent 2.182.306, Ulrich e. al.. issu«i 
December 5, 1939; U,S. Paten, 3,033,746. Mayl. e, ,1, issu«l May 8, 1962; U.S. Pa«„, 
2.208.095, Esselmam, e, al., issued July 16. ,940; U.S. Palen. 2,806,839, Crowfter 
.ssued September .7, 1957; and U.S. Parent 2,553.696, Wilson, Issued May 21, 1951; all' 
herein incorporated by reference. 

Examples of polyamines of the present invention comprising PEI's, are illustrated 
in Formulas I - V: 

Fonnula I depicts a preferred polyamines comprising a PEI backbone wherein all 
substitutable nitrogens are modified by replacement of hydrogen with a 
polyoxyalkyleneoxy unit, -(CH2CH20)2oH, having the formula: 

fH(OCHjCHj)jol2N ^Nr(CH,CH30)joHh 

<^ "(OCH,CH,),„^^(CHjCHjO)2oH 

I I N ^ ^"^N[(CH,CH20)2oHfc 

■s^ (ai,ai,0),oH L 

N[(CH,CH,OfeoHfe NKCHjCHjOfeoHfc 



Formula I 
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Preferred polyamines of the present inventioa comprise homogeneous polyamine 
backbones that are totally or partially substituted by polyethyleneoxy moieties, totally or 
partially quatemized amines, nitrogens totally or partially oxidized to N-oxides, and 
mixtures thereof However, not all backbone amine nitrogens must be modified in the 
same manner, the choice of modification being left to the specific needs of the 
formulator. The degree of ethoxylation is also determined by the specific requirements 
of the formulator. 

The preferred polyamines that comprise the backbone of the compounds of the 
present invention are generally polyalkyleneamines (PAA's), polyalkyleneimines (PAI's), 
preferably polyethyleneamine (PEA's), polyethyleneimines (PEl's), or PEA's or PEI's 
connected by moieties having longer R units than the parent PAA's, PAI's, PEA's or 
PEI's. A common polyalkyleneamine (PAA) is tetrabutylenepentamine. PEA's are 
obtained by reactions involving ammonia and ethylene dichloride, followed by fi-actional 
distillation. The common PEA's obtained are triethylenetetramine (TETA) and 
teraethylenepentamine (TEPA). Above the pentamines, i.e., the hexamines, heptamines, 
octamines and possibly nonaitiines, the cogenerically derived mixture does not appear to 
separate by distillation and can include other materials such as cyclic amines and 
particularly piperazines. There can also be present cyclic amines with side chains in 
which nitrogen atoms appear. See U.S. Patent 2,792,372, Dickinson, issued May 14, 
1957, which describes the preparation of PEA's. 

Preferred amine polymer backbones comprise R units that are C2 alkylene 
(ethylene) units, also known as polyethylenimines (PEI's). Preferred PEI's have at least 
moderate branching, that is the ratio of m to n is less than 4:1, however PEI's having a 
ratio of m to n of about 2:1 are most prefenred. Preferred backbones, prior to 
modification have the general formula: 



H I 
[H2NCH2CH2]n-[NCH2CH2]m-[NCH2CH2]n-NH2 
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The preferred poiyamines of the present invention comprise backbones wherein 
less than about 50% of the R groups comprise "oxy" R units, preferably less than about 
20% , more preferably less than 5%, most preferably the R units comprise no "oxy" R 
units. 

The most preferred poiyamines which comprise no "oxy" R units comprise 
backbones wherein less than 50% of the R groups comprise more than 3 carbon atoms. 
For example, ethylene, 1,2-propylene, and 1,3-propylene comprise 3 or less carbon atoms 
and are the preferred "hydrocarbyl" R units. That is when backbone R units are C2-C1 2 
alkylene, preferred is C2-C3 alkylene, most preferred is ethylene. 

The cotton poiyamines of the present invention comprise modified homogeneous 
and non-homogeneous polyamine backbones, wherein 100% or less of the -^NH units are 
modified. For the purpose of the present invention the term "homogeneous polyamine 
backbone" is defined as a polyamine backbone having R units that are the same (i.e., all 
ethylene). However, this sameness definition does not exclude poiyamines that comprise 
other extraneous units comprising the polymer backbone which are present due to an 
artifact of the chosen method of chemical synthesis- For example, it is known to those 
skilled in the art that ethanolamine may be used as an "initiator" in the synthesis of 
polyediyleneimines, therefore a sample of polyethyleneimine that comprises one 
hydroxyethyi moiety resulting from the polymerization "initiator" would be considered 
to comprise a homogeneous polyamine backbone for the purposes of the present 
invention. A polyamine backbone comprising all ethylene R units wherein no branching 
Y units are present is a homogeneous backbone. A polyamine backbone comprising all 
ethylene R units is a homogeneous backbone regardless of the degree of branching or the 
number of cyclic branches present. 

For the purposes of the present invention the term "non-homogeneous polymer 
backbone" refers to polyamine backbones that are a composite of various R unit lengths 
and R unit types. For example, a non-homogeneous backbone comprises R units that are 
a mixture of ethylene and 1,2-propylene units. For the purposes of the present invention 
a mixture of "hydrocarbyl" and "oxy" R units is not necessary to provide a non- 
homogeneous backbone. 
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1 o ^ ^ o 

— N-R or R3-C-N-R or — N-C-R^ 
i I 



C=0 
r3 



nor combinations thereof. 

B is hydrogen. Ci-Cg alkyl, -(CH2)qS03M, -(CH2)pC02M, -(CH2V 
(CHS03M)CH.S03M. -(CH2)ci(CHS02M)CH2S03M, KCH2)pP03M. -POsM. 
preferably hydrogen, -(CH2)ciS03M. -(CH2)q(CHS03M)CH2S03M, -(CH2)q- 
(CHS02M)CH2S03M, more preferably hydrogen or -(CH2)qS03M. 

M is hydrogen or a water soluble cation in sufficient amount to satisfy charge 
balance For example, a sodium cation equally satisfies -(CH2)pC02M. and 
(CH2)qS03M. thereby resulting in -(CH2)pC02Na, and -(CH2)qS03Na mo.ettes. 
More than one monovalent cation, (sodium, potassium, etc.) can be combined to satisfy 
the required chemical charge balance. However, more than one anionic group may be 
charge balanced by a divalent cation, or more than one mono-valent cation may be 
necessary to satisfy the charge requirements of a poly-anionic radical. For example, a - 
(CH2)oP03M moiety substimted with sodium atoms has the fomiula -(CH2)pP03Na3. 
Divalent cations such as caicium(Ca2-) or magnesium (Mg2-) may be substituted for or 

combined with other suitable mono-valent water soluble cations. Preferred cations are 
sodium and potassium, more preferred is sodium. 

X is a water soluble anion such as chlorine (C1-), bromine (Br) and iodine 
(I-) or X can be any negatively charged radical such as sulfate (SO42-) and methosulfate 

(CH3SO3-). 1 A K « 

The formula indices have the following values: p has the value from 1 to 6, q has 
the value from 0 to 6; r has the value 0 or 1 ; w has the value 0 or I , X has the value from 

1 to 1 00. preferably 5 to 30; y has the value from 0 to 1 00; z has the value 0 or 1 ; m has 
the value from 4 to about 400. n has the value from 0 to about 200; m . n has the value 
of at least 5. 
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i) Substituting more preferred r5 Jn^o -(CH2CH20),r5(OCH2CH2)x- 
yie]ds-(CH2CH20)xCH2CHOHCH2(OCH2CH2)x-. 

ii) Substituting preferred Rl and r2 i„to -(CH2CH(Or2)CH20V 
(RlO)yRlO(CH2CH(OR2)CH2V yields -(CH2CH(0H)CH,0V 
(CH2CH20)yCH2CH20{CH2CH(OH)CH2V. 

iii) Substituting preferred R2 into -CH2CH(0R2)CH2- yields 
-CH2CH(OH)CH2-. 

E units are selected from the group consisting of hydrogen, C1-C29 alkyl, C3. 
C22 alkenyl, C7-C22 arylalkyl. C2-C22 hydroxyalkyl. -(CH2)pC02M, KCH2)aS03M - 
CH(CH2C02M)C02M. -(CH2)pP03M. -(R1o)„,B. .C(0)R3, preferably hydrogen, C2- 
C22 hydroxyalkylene, benzyl. C1-C22 alkylene, -(R10)^B, -C(0)R3. -(CH2)pC02M. - 
(CH2)qS03M. -CH(CH2C02M)C02M. more preferably C1-C22 alkylene. -(R10),B 
-C(0)R3. -(CH2)pC02M. .(CH2)qS03M. -CH(CH2C02M)C02M. most' 

preferably C,-C22 alkylene. .(R10),B. and .c(0)R3. ^vhen no 

modrfication or substitution is made on a nitrogen then hydrogen atom will remain as the 
moiety representing E. 

E units do not comprise hydrogen atom when the V, W or Z units are oxidized 
that is the nitrogens are N-oxides. For example, the backbone chain or branching chains 
do not comprise units of the following structure: 



9 o o 

— N-R or H-N-R — N-H 



H H 



H 



Additionally. E units do not comprise carbonyl moieties directly bonded to a 
nitrogen atom when the V. W or Z units are oxidized, that is, the nitrogens are N-oxid.s 
According to the present invention, the E unit -C(0)R3 moiety is not bonded to an N- 
oxide modified nitrogen, that is. there are no N-oxide amides having the structure 
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CH2CH(0R2)CH2-. -(CH2CH(OH)CH20)^RlO)yRkOCH2CH-(OH)CH2)w-. ' 
(R10)xR5(0R1)x-.. more preferred R units are C2-C12 alkylene. C3-C12 hydroxy- 
alkylene, C4-CP dihydroxyalkylene. -(R»0)xR1-. -(R»0)xR5{0R1)x-. 
(CH2CH(OH)CH20)z(RlO)yRl(OCH2CH-(OH)CH2V. ^^"^'^ 
more preferred R units are Cj-Cp. alkylene, C3 hydroxyalkylene, and mixtures thereof, 
„.ost preferred are C2-C6 alkylene. The most preferred backbones of the present 
invention comprise at least 50% R units that are ethylene. ^ 

r1 units are C2-C6 alkylene, and mixtures thereof, preferably ethylene. R- is 
hydrogen, and -(R10)xB, preferably hydrogen. 

r3 is C1-C18 alkyl, C7-C12 arylalkylene. C7-C12 alkyl substituted aryl, Ce-Cp 
aryl, and mixtures thereof . preferably C,-Ci2 alkyl, C7-C12 arylalkylene, more 
preferably C1-C12 alkyl, most preferably methyl. r3 units serve as part of E umts 

described herein below. 

r4 is C1-C12 alkylene, C4-C12 alkenylene. Cg-Cu arylalkylene. Cfi-CiO 
arylene. preferably Ci-Cio alkylene. C8-C12 arylalkylene. more preferably C2-C8 
alkylene. most preferably ethylene or butylene. 

r5 is C1-C12 alkylene, C3-C12 hydro.xyalkylene, C4-C12 dihydroxyalkylene, 
Cg-Cp dialkylarylene. -C(0)-, -C(0)NHR6nHC(0)-, -C(0)(RV(0H 
-Rl(ORl)- -CH2CH(OH)CH20(RlO)vR>OCH2CH(OH)CH2-, -C(0XR4)rC(0)., 
-CH2CH(OH)CH2-, R^ is preferably ethylene, -C(0)-, -C(0)NHR6NHC(0)-, 
-RkORl)-, -CH2CH(OH)CH2.. -CH2CH(0H)CH2O(RlO)yRlOCH2CH-(0H)CH2-, 

more preferably -CH2CH(OH)CH2-. 

r6 is C2-C12 alkylene or C6-C12 arylene. ^ 
The preferred "oxy" R units are further defined in terms of the r1, k\ and R 
units. Prefened "oxy" R units comprise the preferred R\ R^ and r5 units. The 
preferred cotton soil release agents of the present invention comprise at least 50% R' 
units that are ethylene. Preferred R1, R2. and r5 units are combined with the "oxy" R 
units to yield the preferred "oxy" R units in the following manner. 



wo 99/49009 



11 



PCT/IB99/00470 



unit in the form of a hydroxyethyl moiety is a V terminal unit having the formula 

(HCX:H2CH2)HN-. 

For the purposes of the present invention there are two types of chain terminating 
units, the V and Z units. The Z "terminal" unit derives from a terminal primary amino 
moiety of the stmcture -NHj. Non-cyclic polyamine backbones according to the present 
invention comprise only one Z unit whereas cyclic polyamines can comprise no Z units. 
The Z "terminal" unit can be substituted with any of the E units described further herem 
below, except when the Z unit is modified to form an N-oxide. In the case where the Z 
unit nitrogen is oxidized to an N-oxide, the nitrogen must be modified and therefore E 
cannot be a hydrogen. 

The polyamines of the present invention comprise backbone R "linking" units 
that serve to comiect the nitrogen atoms of the backbone. R units comprise units that for 
the purposes of the present invention are referred to as "hydrocarbyl R" units and "oxy 
R" units. The "hydrocarbyl" R units are C2-C12 alkylene, C4-C12 alkenylene. C3-C12 
hydroxyalkylene wherein the hydroxyl moiety may take any position on die R unit chain 
except the carbon atoms directly connected to the polyamine backbone nitrogens; C4- 
C12 dihydroxyalkylene wherein die hydroxyl moieties may occupy any two of the 
carbon atoms of the R unit chain except those carbon atoms directly connected to the 
polyamine backbone nitrogens; C8.C12 diaikylarylene which for the purpose of the 
present invention are arylene moieties having two alkyl substituent groups as part of the 
linking chain. For example, a diaikylarylene unit has the formula 




♦ 

although the unit need not be l,4.substituted, but can also be 1,2 or 1,3 substituted C2- 
C12 alkylene. preferably ethylene. 1,2-propylene, and mixtures thereof, more preferably 
ethylene. The "oxy" R units comprise -(R^0)xR5(0R1)x-, 

CH2CH(OR2)CH20)z(RlO)yRl(OCH2CH(OR2)CH2)w-.-CH2CH(OR2)CH2-. 
(R^0)xR1-, and mixtures thereof Preferred R units are C2-C12 alkylene, C3-C12 
hydroxyalkylene. C4-C12 dihydroxyalkylene. C8-C12 diaikylarylene, -(RIO)xRI-, - 
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wherein X is a suitable counter ion providing charge balance; and 
c) oxidized units having the structure: 



O 
t 

-N-R- 



Certain modified primary amine moieties are defined as Z "terminal" units having 

one of three forms: 

a) simple substituted units having the structure: 

— Ivl-E 
E 

b) quatemized units having the structure: 



-N— E 
I 

E 



wherein X is a suitable counter ion providing charge balance; and 
c) oxidized units having the structure: 



O 

— N-E 



E 

When any position on a nitrogen is unsubstimted of unmodified, it is understood 
that hydrogen will substitute for E. For example, a primary amine unit comprising one E 
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O 
t 

E-N-R— 
I 

E 

Modified secondary amine moieties are defined as W "backbone" units having 
one of three forms: 

a) simple substituted units having the structure: 

-N-R— 
E 

b) quatemized units having the structure: 

— N-R — 
I 

E 

wherein X is a suitable counter ion providing charge balance; and 

c) oxidized tmits having the structure: 



O 

— N-R- 



Modified tertiary amine moieties are defined as Y "branching" units having one 
of three forms: 

a) unmodified units having the structure: 

-N-R- 

b) quatemized units having the structure: 
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In the case of non^yclic polyamines. the ratio of the index n to the index m 
relates to the relative degree of branching. A fully non-branched linear modified 
polyamine according to the present invention has the formula 

VWmZ 

that is, n is equal to 0. The greater the value of n (the lower the ratio of m to n). the 
greater the degree of branching in the molecule. Typically the value for m ranges from a 
minimum value of 4 to about 400, however larger values of m. especially when the value 
of the index n is very low or nearly 0, are also preferred. 

Each polyamine nitrogen whether primary, secondary or tertiary, once modified 
according to the present invention, is further defined as being a member of one of three 
general classes; simple substituted, quatemized or oxidized. Those polyamine nitrogen 
units not modified are classed into V, W. Y. or Z units depending on whether they are 
primary, secondary or tertiary nitrogens. That is unmodified primary amine nitrogens are 
V or Z units, unmodified secondary amine nitrogens are W units and unmodified tertiary 
amine nitrogens are Y units for the purposes of the present invention. 

Modified primary amine moieties are defined as V "terminal" units having one of 

three forms: 

a) simple substituted units having the structure: 

E-N-R— 
E 

> 

b) quatemized units having the Structure: 



E-N-R— 
E 

wherein X is a suitable counter ion providing charge balance; and 
c) oxidized units having the sUiicture: 
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moieties by virtue of their position in the backbone chain remain "branching" units. The 
R units associated with the V, W and Y unit nitrogens which serve to connect the 
polyamine nitrogeiis, are described herein below. 

The final modified structure of the polyamines of the present invention can be 
therefore represented by the general formula 

for linear polyamine cotton soil release polymers and by the general formula 

Vk+l)WmYnY'kZ 

for cyclic polyamine cotton soil release polymers. For the case of polyamines 
comprising rings, a Y' unit of the formula 

I 

R 

— [N-R]— 

serves as a branch point for a backbone or branch ring. For every Y' unit there is a Y unit 
having the formula 

I 

— [N-R]- 

that will form the connection point of the ring to the main polymer chain or branch. In 
the unique case where the backbone is a complete ring, the polyamine backbone has the 
formula 

H j 
[H2N-R]n-[N-R]m-[N-R]n— 

therefore comprising no Z terminal unit and having the fomiula 

Vn-kWmYnY'k 

wherein k is the number of ring forming branching units. Preferably the polyamine 
backbones of the present invention comprise no rings. 
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is modified according to the present invention, it is thereafter defined as a V "terminal" 
unit, or simply a V unit. However, for the purposes of the present invention, some or all 
of the primary aniine moieties can remain unmodified subject to the restrictions further 
described herein below. These unmodified primary amine moieties by virtue of their 
position in the backbone chain remain "terminal" units. Likewise, when a primary amine 
moiety, located at the end of the main polyamine backbone having the structure 
-NH2 

is modified according to the present invention, it is thereafter defined as a Z "terminal" 
unit, or simply a Z unit. This unit can remain unmodified subject to the restrictions 
further described herein below. 

In a similar manner, secondary amine nitrogens comprising the backbone or 
branching chain once modified are defined as W "backbone" units. For example, when a 
secondary amine moiety, the major constituent of the backbones and branching chains of 
the present invention, having the structure 

H 

— [N-R]- 

is modified according to the present invention, it is thereafter defined as a W "backbone" 
unit, or simply a W unit. However, for the purposes of the present invention, some or all 
of the secondary amine moieties can remain unmodified. These unmodified secondary 
amine moieties by virtue of their position in the backbone chain remain "backbone" 
units. 

In a fiirther similar manner, tertiary amine nitrogens comprising the backbone or 
branching chain once modified are fijrther referred to as Y "branching" units. For 
example, when a tertiary amine moiety, which is a chain branch point of either the 
polyamine backbone or other branching chains or rings, having the structure 

I 

— [N-R]- 

is modified according to the present invention, it is thereafter defined as a Y "branching" 
unit, or simply a Y unit However, for the purposes of the present invention, some or all 
or the tertiary amine moieties can remain unmodified. These unmodified tertiary amine 
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branching chains to a greater or lesser degree. In general, the polyamine backbones 
described herein are modified in such a manner that each nitrogen of the polyamine chain 
is thereafter described in terms of a unit that is substimted, quatemized, oxidized, or 
combinations thereof 

For the purposes of the present invention the term "modification" is defined as 
replacing a backbone -NH hydrogen atom by an E unit (substitution), quatemizing a 
backbone nitrogen (quatemized) or oxidizing a backbone nitrogen to the N-oxide 
(oxidized). The terms "modification" and "substitution" are used interchangably when 
referring to the process of replacing a hydrogen atom attached to a backbone nitrogen 
with an E unit, (^latemization or oxidation may take place in some circumstances 
without substitution, but substitution preferably is accompanied by oxidation or 
quatemization of at least one backbone nitrogen. 

..^elinearprnon-cyclic polyamine backbones have the general formula: 



H I 
[H2N -R]„^-l -[N-R]m-[N-R]n-NH2 



said backbones prior to subsequent modification, comprise primary, secondary and 
tertiary amine nitrogens connected Jinkingljam^ The cyclic polyamine 
backbones have the general formula: 



[HaN-RJn-k+l— [N-R]ni-[N-R]n-[N-R]k-NH2 
said backbones prior to subsequent modification, comprise primary, secondary and 
tertiary amine nitrogens connected by R "linking" units 

For the purpose of the present invention, primary amine nitrogens comprising the 
backbone or branching chain once modified are defined as V or Z "terminal" units. For 
example, when a primary amine moiety, located at the end of the main polyamine 
backbone or branching chain having the structure 
H2N-R]- 
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has the value of 0 or 1; w has the value 0 or 1; x has the value from 1 to 
100; y has the value from 0 to 100; z has the value 0 or 1. 
All percentages, ratios and proportions herein are by weight of the total 
composition, unless otherwise specified. All temperatures are in degrees Celsius (p C) 
unless otherwise specified, and ratios are by weight. All documents cited are in relevant 
part, incorporated herein by reference. 

nt ^TAlT.KD DESCRIPTION OF THF. rNVENTION 

The liquid dete rp;gnt composition 

The compositions herein are liquid detergent compositions and as such, they 
typically but not necessarily comprise water, in amounts of from 20% to 70% by weight 
of the total composition, preferably 25% to 60% . most preferably 30% to 40%. 
Compositions comprising less than 40% water are generally referred to as concentrated 
compositions, and it is in those compositions that the stability problem of HEDP is 
particularly acute. 

HEDP 

The compositions herein comprise an effective amount of HEDP (hydroxy- 
ethane-l.l-diphosphonate). By effective amount, it is meant herein an amo-ant sufficient 
so as to improve the stain removal properties of the detergent compositon, and/or to 
improve the whiteness performance of that compositon. Typically such amounts are in 
the range of from 0.01% to 10% by weight of the total composition, preferably 0.7% to 
5%. most preferably 0.2% to 2%. Suitable for use herein are HEDP in its acid form, or 
in Ae form of any of its salts. A suitable commercial form of HEDP is Dequest«201 0, 
from Monsanto. 

The polvamine 

The compositions herein further comprise a stabilizing amount of a water-soluble 
or dispersible, modified polyamine. These poiyamines comprise backbones that can be 
either linear or cyclic. The polyamine backbones can also comprise polyamine 
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iv) Z units are terminal units having the formula: 



or —N-E or — N-E 

E c ' 

E g 

wherein backbone linking R units are selected from the group consisting 
of C2-C12 alkylene, C4-C12 alkenylene. €3-0,2 hydroxyalkylene. C4- 
C12 dihydroxy-alkylene. C8-C12 dialkylarylene, -(RIO)xRI-, - 
(RI0)^r5(0RIv. -(CH2CH(OR2)CH20)(RlO)y- 
R10(CH2CH(OR2)CH2)w-. -C(0)(R4),C(0)-, -CH2CH(Or2)CH2-, and 
mixtures thereof; wherein r1 is C2-C6 alkylene and mixtures diereof; r2 
is hydrogen. -(R^O)^B, and mixtures thereof; r3 is Ci-Cig alkyl, C7- 
C12 ar>lalkyl, C7-C12 alkyl substituted aryl, C6-C12 aryl, and mixtures 
thereof; r4 is c,-Ci2 alkylene. C4-C12 alkenylene, C8-C,2 
arylalkylene, Cfi-Cio arylene, and mixtures thereof; r5 is Ci-C,2 
alkylene, C3-C12 hydroxy-alkylene, C4-C12 dihydroxyalkylene, Cg-Cij 
dialkylarylene, -C(0)-, -C(0)NHR6.NHC(0)-. -C(0)(R4),C(0)-. - 
CH2CH(OH)CH20(RlO)yRlO-CH2CH(OH)CH2-. and mixt^es 
thereof; r6 is C2-C12 alkylene or Cg-C^ arylene; E units are selected 
from the group consisting of hydrogen, C1-C22 alkyl. C3-C22 alkenyl. 
C7-C22 arylalkyl, C2-C22 hydroxyalkyl. -(CH2)p-C02M, - 
(CH2)qS03M, -CH(CH2C02M)-C02M. -(CH2)pP03M. .(R'6)xB. - 
C(0)R3. and mixtures thereof; provided that when any E unit of a 
nitrogen is a hydrogen, said nitrogen is not also an N-oxide; B 
hydrogen. Ci-C^ alkyl, -(CH2)qS03M. -(CH2)pC02M. - 

(CH2)qCH(S03M)CH2S03M, -(CH2)qCH(S02M)CH2S03M.^ - 
(CH2)pP03M, -PO3M, and mixtures thereof; M is hydrogen or a water 
soluble cation in sufficient amount to satisfy charge balance; X is a water 
soluble anion; m has the yalue from 4 to about 400; n has the value from i> 
to about 200; p has the value from 1 to 6, q has the value from 0 to &: r 



IS 
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2 



H I 
[H2N-RW1 -[N-R]m-[N-R]n-"NH2 



having a modified polyamine formula V(n+i)WjnYnZ or a polyamine 
backbone corresponding to the formula: 



^ I ^ 

[HzN-Rlirk+t- [N-R]m-[N-R]n-(N-R]k-NH2 

having a modified polyamine formula V(n.k+i)WniYnY j^Z, wherein 
k is less than or equal to n, said polyamine backbone prior to 
modification has a molecular weight greater than about 200 daltons, 
wherein 

i) V units are terminal units having the formula: 

E-N-R— or E-N-R— or E-N-R— 
E E E . 

ii) W units are backbone units having the formula: 

V ■ O 

— N-R— or — N-R— or — N-R— 
E E E . 

iii) Y units are branching units having the formula: 



V ? 

N-R— or —N-R— or — N-R— 

' ; and 
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LIQUID LAUNDRY DETERGENT COMPOSITIONS 
COMPRISING HEDP AND POLYAMINES 

FIELD OF THE INVENTION 
The present invention relates to liquid laundry detergent compositions comprising 
HEDP and water soluble and/or dispersible, modified polyamines having functionalized 
backbone moieties. 

BACKGROUND OF THE INVENTION 

Liquid laundry detergent compositions comprising HEDP (hydroxyethane-1,1- 
diphosphonate) are known and have been described for instance in FR 2,677,370, EP 517 
605, EP 384 515, and EP 37 184. In liquid laundry detergent compositions, HEDP 
provides benefits of improved stain removal and whiteness on fabrics. However there is 
an issue in formulating HEDP in liquid detergents - particularly concentrated ones - in 
that poor physical stablity is obtained in the presence of high levels of surfactants and 
other detergent ingredients. EP 517 605 discloses the use of specific salts of HEDP in 
order to improve the physical stability of the composition. It is an object of the present 
invention to formulate liquid detergent compositions which comprise HEDP and 
surfactants and, optionally other detergency ingredients, and, which are physically stable. 
In response, it has now been found that the presence of certain polymers would provide 
die desrired stabilizing effect enabling the formulation of stable compositions comprising 
HEDP. 

SUMMARY OF THE INVENTION 
The present invention encompasses liquid laundry detergent compositions 
comprising a surfactant, an effective amount of HEDP, and a stabilizing amount of a 
water-soluble or dispersible, modified polyamine comprising a polyamine backbone 
corresponding to the formula: 
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